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METOOMYECKUE PEKOMEHOALIUU
no npumeHeHuro Knaccudmkaumm sanacoB
MeCTOPOXAEHUIN U NPOrHO3HbLIX PecypcoB
TBepAbIX NOofe3HbIX MUCKoMaeMbIX
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MockBa, 2007

Pa3paboTaHbl PenepanbHbiM rocyapCTBEHHbIM yypexaeHneMm «locygapcTBeHHast
KOMUCCKS NO 3anacam nosesHbix nckonaembix» (Pry N'K3) no sakasy MuHucTepctea
npupoaHbIX pecypcos Poccuiickon ®epepauum 1 3a cHeT cpeacts deaepanbHoro
bomkeTa.

YT1BepxaeHbl pacnopsixkeHnem MIMNP Poccum ot 05.06.2007 r. Ne 37-p.

MeToauyeckue pekomeHgauunM No npuUMeHeHuto KﬂaCCVId)I/IKaLI,VIVI 3anacos
MECTOPOXAEHWUI Y MPOrHO3HbIX pecypcoB TBepAblX NONe3HbIX UCKoNaeMbIX. Conu.

MpenHasHaveHbl Ans paboTHWUKOB NPeAnpUsSiTUA U OpraHn3aLmin, OCyLLECTBSIIOLLMNX
CBOIO [eATenbHOCTb B cdepe HeOpornonb3oBaHWS, HE3aBUCUMO OT  UX
BEJOMCTBEHHOM  MpuHagnexHoctm un  ¢opMm cobctBeHHOCTU.  [pumMeHeHune
HacTosILLMX MeToanyeckux pekomeHZaUmin obecneunt nonyyexve
reonoropassefoyHoN MHGOpMaLMK, NOMHOTa U Ka4ecTBO KOTOPOW [0CTaTOuHb! Anst
NPUHSATUS pelleHnii O NpoBeAeHWM AaribHeWlunX pa3BefoyHbIX paboT wnm o
BOBIIEYEHWM 3anacoB pa3BeAaHHbIX MECTOPOXAEHUI B MPOMBbILLIIEHHOE OCBOEHMWE, a
TaKke O NPOEKTUPOBAHUM HOBbIX UMW PEKOHCTPYKLMW CyLLEECTBYIOLMX NPeanpUsTUI
no go6blye 1 nepepaboTke NONE3HbIX UCKONaeMbIX.

I O6wume cBegeHUs

1. Hactosiume MeToguyeckne pekomMeHAaUMuM Mo NPUMEHEHUIo
Knaccudmkaumm 3anacoB MeCTOPOXAEHWA W MPOrHO3HbIX PEeCcypcoB TBEPAbIX
nonesHbIXx WUCKomaembix (conew) (manee -Metoguueckue  pekomeHZauum)
paspabotaHbl B cooTBeTcTBUM C [lonoxeHnem o MuHUCTepCTBe MNPUPOAHBIX
pecypcoB Poccuiickon ®enepauuu, yTBepxaeHHbIM nocTaHoBrieHMeM MpaBuTenbcT-
Ba Poccuiickon ®Pepepaummn or 22 wmons 2004 r. Ne 370 (CobpaHue
3akoHopatenbcTBa Poccuiickon ®enepauum, 2004, Ne 31, c1.3260; 2004, Ne 32, cT.
3347, 2005, Ne 52 (3u4.), ct. 5759; 2006, Ne 52 (3u.), ct. 5597), MNonoxeHnem o
denepanbHOM areHTCTBe Mo HEAPONONb30BaHUIO, YTBEPXKAEHHLIM MOCTAHOBMEHUEM
MpasuTensctBa Poccuiickon ®epepauumn ot 17 mioHa 2004 r. Ne 293 (CobpaHue
3akoHopatenbcTBa Poccuiickon ®epepaumu, 2004, N 26, cT. 2669; 2006, Ne 25,
c1.2723), Knaccudvkauveir 3anacoB MeCTOPOXAEHWA W MPOTrHO3HbIX PecypcoB
TBEpAbIX MONEe3HbIX WCKOMaeMblX, yTBepxaeHHon npukasom MIMP Poccum ot 11



nekabps 2006 r. Ne 278, u copepxaT pekOMeHAAUuWu Mo MNpUMEHEHUIO
Knaccudumkaumm 3anacoB MeCTOPOXAEHWA W MPOrHO3HbIX PEeCcypcoB TBEPAbIX
nonesHbIX UCKOMaeMblX B OTHOLLEHWUN COMnen.

2. MeTogmnyeckne pekoMeHAaLUM HanpaBfieHbl Ha OkasaHue NpakTU4Yeckomn
nomowy  PepepanbHOMy — areHTCTBY MO HeAPOMONb3OBaHUIO M ero
TeppuTopuanbHbIM OpraHam ¥ opraHam, HaxofslwumMmcs B BegeHun PegepanbHoro
areHTCTBa N0 HEAPOMOIIb30BAHMIO.

3. MuHepanbHble conu - NpUpPOAHbIe Nerko pacTBOpUMble B Bofde
coenHeHVs, obpasyemble LLEeNOYHbIMU (HAaTPUA 1 Kanuit) 1 LWenoYHo-3eMenbHbIMU
(MarHuiA 1 KanbuUui) MeTannamy C COMSIHOW KWUCIMOTOW - XIIOpUCTble COMW WUMu
xnopuapl (NaCl, KC1, MgCl2, CaC1,,), c cepHoii KUCNOTON - CynbdaTHble Conu nnu
cynbdatbl (Na2S0,, K2SO4, MgSO4), ¢ yronbHoi KACNOToN - kapboHaTHbIe conu n
kap6oHatbl (Na2C03) n 6ukapboHatsbl (NaHCO3).

M3-3a BblCOKOW pacTBOPMMOCTM BeCbMa  PeAKMMU  MUHepanbHbIMU
obpasoBaHusammn sBnstotcst kapboHat (K2CO3) n bukapbonar (KHCO3) kanus, a
TaKkke HaTpueBble U KanuiHble Conu a3oTHOM kncnoThbl - HUTpaThl (NaNO3 n KNO3).
Bce consiHble MUHeEparnbl B YUCTOM BUAe GECLBETHbI UM UMEOT MOJIOYHO-GenbIn
LBET; MPUMECU NPUAAKT MM KpacHbIi, XenTbiA, Oypblil, Cepblid, CUHUA U Apyrue
uBeta. MepeyeHb BaxHEWLLMX COMsHbIX MUHEPAIOB, UX COCTaB U CBOWCTBA AaHbl B
Tabnuvue 1.

4. MwuHeparnbHble Conm OTHOCATCS K rPynne ropHO-XMMUYECKOTO ChIpbSl.
BaxHe/iluMMM  nokasaTensiMyu  UX  MPOMBILUNIEHHOW  3HAYMMOCTW  SIBMNAOTCH
XMMUYECKMIA (CONEBOW) M MUHeparnbHbIi COCTaBbl, a Takke U3NKO-XUMUYECKUE
cBovictBa. OHM nexaT B OCHOBE U3yYeHUs KavyecTBa W  TEXHONMOMMYECKMX
0COGEHHOCTEN coreit U, B COMETaHUM C YCIOBUSIMM KX pacnpoCcTpaHeHusi, choopmamu
HaXOXAEHWS U KONMUYECTBEHHBIMU MapameTpamu, sIBNSTCS onpeaensitowmMmm ans
reornoro-NpOMBbILLNEHHON OLEHKW COMNSIHBIX MECTOPOXOEHUIA.

MuHepanbHble CONv UMEIOT LLIMPOKOE MPUMEHEHWE B Pa3NUYHbIX
oTpacnsax 3KOHOMUKM.

5. HaTprieBble conu MCMonb3yloT Ha NULLEBbIE HYXAbl, MEQULMHCKME LiENW, B
CEenbCKOM XO3SIACTBE U B Ka4eCTBE TEXHUYECKOW conu. [oBapeHHas corb sSiBNSeTcs
KM3HEHHO HeoGXxoauMON [06aBKOW M KOHCEPBAHTOM ANt NMPOAYKTOB MUTAHWS U
JKMBOTHOBOAYECKUX KOPMOB, Ka4ecTBO KOTOPOW onpegensietcs TpeGoBaHWUsIMU
[OCTa 51574-2000 gns copToB: 3KCTPa, BbICLUWIA, NEPBbLIA U BTOPOW, COAepXaHue
XMopUCTOro HaTpusi He MeHee 97,7 %, BpedHbIX NpumMecelt He Bonee (B %%): Ca* -
0,5-0,65; Mg* - 0,10-0,25; K* - 0,1-0,2; SO4 - 1,2-1,5; Fe203 - 0,01; W.0. - 0,45-
0,65; H,0 - 0,35.

TexHuyeckas NoBapeHHas colb (codepxaHue xnopuctoro Hatpus 96-97 %)
CNYyXUT [Ans MOMyYeHUs Xropa, KayCTUYecKOW W  KanbLMHUPOBAHHOW COAbl,
meTannuMyeckoro Hatpus. M3 xmnop- u HaTpuicogepaliux NpoAyKTOB Mnony4aroT
COMSIHYIO KMCIOTY, MHCcekTULMAabl, 6oeBble OB; VX MCMONb3ylT B NaKOKPaCOYHOM,
NIECOXMMUYECKOW, TEKCTUINBHOW, LIeNono3Ho-6yMaXHOW, KOXXEeBEHHON, HeTAHON U
MeTarnnypruyeckon NPOMbILLIEHHOCTSIX.

KanbuuHupoBaHnHas coga (Na2CO3), npoussoaMmasi aMmMmnadyHbiM cnocobom
13 NOBapEHHOMN COMM U KapbOoHATHbIX NMOPO/, B CBOK O4epeb LUMPOKO NpUMeHsieTcs
B CTEKOMNbHOW, XMMMWYECKOW MPOMBILLINEHHOCTSX, AN NPOW3BOACTBA [MMHO3EMA,
MOWOLLMX CpeacTs, rnasypeil, amaren, OrHeynopos, npu HedTenepepaboTke,
BOLOOYMCTKE, B MEAULIVHE.

Mmapokap6oHat HaTpusi (NaHCO3) HaxoaMT NpUMEHEHWEe B MULLEBBIX LEensx
(35 %), B nNpOM3BOACTBE CUHTETUYECKWX KayyykoB W xumukatos (20),
hapMaLieBTUYECKNX U KOCMETUYECKUX npenapatoB (15), CPeACTB TyLIEHUs| OrHs,
KOPMOBbIX [06GaBOK, Mbifla W MOWLWMX CPEACTB, B MNULLEBOW, TEKCTUITbHOW,
KOXXEBEHHOMW, Lientono3Ho-0yMaXkKHOW NPOMBILLIIEHHOCTSX, NPy 06paboTke CTOYHbIX
Boa 1 T.4. CTonb LUMPOKUIA AMana3oH ero NnpuMeHeHust 06ycrnoBneH CnocoGHOCTbIO
HeWTpanu3oBaTb KUCMOTbl ©6e3 BpegHOro BO3OEWNCTBUS HA  KMBOTHble U
pacTuTerbHble TKaHW, MErKOCTbIO Pa3sfoXeHUs C BbiAENeHWEeM OKcuza yrnepoaa;
BOAHbIN pacTBop ruapokapboHaTa HaTpus obnagaer cnabow LenovHocTblo, B
cnmpTe OH HEPACTBOPUM.

Xnopua kanbUysi TEXHUYECKMIA BbINYCKaOT TPEX MapoK: KanbLMHUPOBAHHBIN -
MOPOLLOK WnK rpaHynbl 6enoro uBeta (Bbiclwero u nepsoro coptoB - CaCfl,),
nnaeneHbIN - NOPOLLOK, FPaHysbl U UMK Yellyiku oT 6enoro 4o TEMHO-Ceporo LiBeTa,
XKNOKWIA - NPO3PayHbI UNK crnerka MyTHbIV BOOHbI pacTBop.

CuHTeTUYeCcKkWn Xxnopua KanbLus, Kak U NpUpOAHbIA, HaxoguT Bce Gonee
LUMPOKOE MPUMEHEHVE B [JOPOXHOM X03sICTBe Ans 6opbbbl C obnefeHeHueM u
obecnbinMBaHMeM [OpOr, Kak XNafoareHT, B KadyecTBe [00aBku Kk GeToHy, B
HE(TAHON  MPOMBIWNEHHOCTM M Apyrux  obnacTsx, — Hanpumep,  AnS
obeccynbdaumBanns ynobpenuit u T.4. Yactb ero Mcnonb3yeTcs Ans nonyveHust
METannM4eckoro Kanbuusi (METOZOM 3NeKTponv3a), KOTOpbli MPUMEHSIIOT ANs
BbiNyCka aHTUMPUKLMOHHBLIX CMNaBoB, OOGOMOYEK JNeKTpUYeckmx kabenew, B
KayecTBe BOCCTaHOBWTENs ypaHa, Topusi, XpoMmMa, BaHaausi, LMPKOHa U
penKo3eMernbHbIX MEeTansioB, a Takke MOrMOTUTENS rasoB B 3IEKTPOBaKyyMHbIX
npuGopax 1 B Apyrux Lensix.

Xnopwva aMMOHWS! UCTIONb3YHOT B OCHOBHOM Kak yAo6GpeHue rmaBHbiM 06pa3oM
npv BblpawmBaHun puca. OCHOBHble copTa XIopua aMMOHWS, MPOU3BOAMMbIE 3a
pyGexoM, - TYKOBbIN W TEXHWYECKUA, BbIMYCKAOT B KPUCTanIMYeckoM WU
rpaHynpoBaHHOM BUAE.

TpeboBaHMsA K KayecTBy KayCTUYeCKOW cofbl, NpedHasHayeHHoW Ansi
MCMOMb30BaHNS B XUMUYECKOW, HETEXMMUYECKOW MPOMBILLNEHHOCTU, LBETHOW
MeTannyprim 1 apyrux otpacnsx, pernameHtuposanbl FTOCT 22-63-79.

CynbaT HaTpusi, CBOWCTBA KOTOPOTO CPaBHUTENbHO ONWU3KM K TaKOBbIM
KanbLUMHUPOBAHHON COAbl, Haubornee LUMPOKO WCMOMNb3YTCH ANs NPOM3BOACTBA
MOIOLLIMX CPEACTB U TOBApOB BbITOBON XUMUM.

Tabnuua 1.
CocTaB M CBOMCTBa BaXXHEMLLUX CONSIHbIX MMHEpanoB
Ne MuHepan dopmyna CopnepxaHue MnotHocTb | TBepaocTs | PU3UKO-XMMUYECKME CBOMNCTBA
nn OCHOBHBbIX rlem®
KOMMOHEHTOB, %
1 2 3 4 5 6 7
1. Xnopwuapl
1 Fanut NaCl NaO-39,4; CI-60,6; 2,1-2,2 2-2,5 Jlerko pacTtBopvM B BoAe, He rur-
Na,0-53,2 POCKOMUYEH, XPYNK1iA, Npu no-




BbILLEHUM TeMnepaTypbl U AaBre-
HUSI CTAHOBUTCS NNACTUYHBIM.
2  |CunbBUH KC1 K-52,4,C1-47,6;K,0- 1,97-1,99 1,5-2,0 |Nerko pacTBOopuM B BOAe, NOYTU
63,2 He TMrpoCcKONUYeH, Xpynkui, npu
[aBNeHUN NNacTUYeH.
3  |Kapwannut KCIxMgCl,x6H,0 K-14;Mg-8,7;CI-38,3; 1,6-1,9 1,5-2,5 |Ilerko pactBopuM B Bogge, CUIbHO
H,0-38,9;K,0-16,0; FUrpoCKONMYEH, Ha BO3ayxe pas-
MgO-34,8; KCI-26,8; raraeTcsi, O4eHb XPYMKWiA.
MgCl,-34,8
4 |buwodgut MgCl,x6H,0 Mg-12,0; CI-34,9; 1,9-1,60 1,0-2,0 |Nerko pacTBOpUM B BoZe, BeECbMa
H,0-53,2;Mg0-19,6; rUrpocKonmnyeH, Ha Boayxe Bbl-
MgCl,-46,8 CTpO pacnsbiBaeTCs v npespatua-
eTcs B pacTBOP XJIOPUCTOro Mar-
HUS.
5 |Taxrugput CaCl,x2MgCl,xI2H,0 Ca-7,8;Mg-9,45;Cl- 1,66 1,0-2,0 |Nerko pacTBOpuUM B BOoZe, BeECbMa
41,2; FUrpOCKONUYEH, Ha BO3ayXe Nerko
H,0-41,6;Ca0-10,9; pacnnbiBaeTcs.
MgO-15,5;CaCl,-21,6;
MgCl,-37,0
2. Xnopugo-cynbgarbl
6 |Kaunut KCIxMgSO,4x3H,0 K-15,7;Mg-9,8;SO,- 2,13-2,15 2,5-3,0 (Jlerko pacTBOpUM B BOAE, HE rUr-
38,6; C1-14,2;H,0- POCKOMUYEH, XPYNKWiA, Ha BO3ayXe
21’7; NOKpbIBAETCA HaneTom weHuTa u
K,0-18,8;Mg0-16,2; encomura.
KCI-29,9; MgSO,-
48,4
3. Cynbdathbl
7  |NaHr6enHut K;80,4x2MgS0O, K-18,8;Mg-II,7;SO,- 2,83 3,0-4,0 |B Boge pacTBopsieTcs MeAneHHo,
69,5; K,0-22,6; MgO- Ha BO3yXe MNOKpbIBaEeTCs1 HANeToM
19,5; K,S04-58,1; LLIEHUTA W 3NCOMUTA, XPYMKUIA.
MgSO,-
58,1;

8 |WeHut K,S0,xMgS04x4H,0 K-19,4;Mg-6,0;SO,- 2,1 2,5 B Bofe pactBopsieTcsi, Ha BO3ayxe
47,7; H,0-26,9; K,0- MOKPLIBAETCS NOPOLLKOBATLIM Ha-
23,4;Mg0-10,0;K,S04- neTom.

43,4,
MgS0,-30,0;
9 |Monuranut K;S0,xMgS04x2CaS0O,4x2H,0 [K-13,0;Mg-4,2;Ca-13,2;| 2,72-2,78 2,5-3,0 |B BOge pacTBOpsieTCA YaCTUYHO C
S04-63,7; H,0-5,8; BblieNeHnemM MeHee pacTBOPUMO-
K,0- O CUHreHuTa
16,2:Mg0-6,9; CaO- (K2S04xCaS04xH20) n runca, He
18,5; K,S0,-30,0; FUrPOCKONMUYEH, XPYNKUNA.
MgSO,-
20,7; CaS04-43,8
10 |Kuseput MgSO,4xH,0 Mg-17,6; SO4-69,4; 2,57 3,0-3,5 (B Boge pactBopsieTcsi MeaneHHo,
H,0-13,0;Mg0-29,I; XPYMKWiA, Ha BO3AYXE NOKpbIBaeTCs
MgS0,4-87,0 HareToM ancoMMTa, NOPOLLIOK
MWHepana, CMOYEeHHbIN BOAOW,
3aTBepaeBaeT Nofo6HO 060XkKeH-
HOMY runcy.
11 |Sncomut MgSO,x7H,0 Mg-9,9; S0O4-39,0; 1,68-1,75 2,0-2,5 |[Ha Bo3ayxe nokpbiBaetca 6enbiv
H,0- HarneToMm, BecbMa Xpynkui.
51,1;Mg0-16,4;MgSO,-
48,9
12 |ActpaxaHu! Na,SO4xMgSO,4x4H,0 Na-13,8;Mg-7,3; 2,2-2,3 2,5-3,5 |B Boge pactBopsieTca nerko, Ha
S0,-57,4;H,0-21,5; BO3yXe NoKpblBaeTcs 6enbimM Ha-
Na,0-18,7;Mg0-12,1; TeTom.
Na,S0,-18,7; MgSO,-
36,1
13 |nay6eput Na,SO,x CaSO, Na~16,5;Ca-14,4; 2,79-2,85 2,5-3,0 |B Boae pacTBopseTca C Bblgene-
S0,4-69,I;Na,0-22,3; HUeM runca, Xpynkuia, He rnurpo-
Ca0-20,2; Na,SO,4- CKOMUYEH.
56,9;
CaS0,4-43,l;
14 |Mupabunut Na,SO,4xI0H,0 Na-14,3; SO4-29,8; 1,46-1,49 1,5-2,0 |Jlerko pacTBopuM B BoAe, BeCbMa
H,0-55,9;Na,0-19,3; XPYMKWiA, Ha BO3AyXe pacchinaeTcs
Na,S0,-44,! B MOPOLUOK TeHapAuTa.
15 |TeHapaut Na,SO, Na-32,4; SO4-67,6; 2,68-2,70 2,0-3,0 |Ilerko pactBopuM B BOAE, XPYMKUNA,
Na,0-43,6; Ha BO3[yxe NOKpbIBaeTCA HaneTom
Mupabunuta.
4. Kap6oHaTbl
16 [Coma  (Ha- Na,CO3xI0H,O Na-16,0;C05-21,0; 1,42-1,47 1,0-1,5 |B Boge pactBopsieTca nerko, Ha
TPOH) H,0-63,0;Na,0-21,6; BO3/yXe PacchiNaeTcs B NOPOLLOK
Na,CO5-37,0 TEPMOHATpHTa, Npu [NevicTBuUmM Co-
NSHOM KNCMNOTbl SHEPTUYHO BblAe-
NSET CO,H.
17 |TepmoHTapuT Na,CO3xH,0 Na-37,1;,C0;-48,4; 1,55 1,0-1,5 |B BOOE pacTBOpUM, He TMrPOCKO-
H,0-14,5;Na,0-50,0; nnyeH.
Na,CO,-85,5
18 |TpoHa Na,CO3x NaHCO3x2H,0 Na-30,5; C03-26,7; 2,15-2,17 2,5-3,0 |B Boge pactBopsieTcs nerko, npu
HCO03-27,1;H,0-15,1; [EeNCTBUM CONSAHON KUCMOTbI
Na,0-41,4;:Na,CO4- aHepruyHo BbigensieT CO2, He
47 4; TUrPOCKOMMNYEH.
NaHCO3-37,5
19 |Haxkonut NaHCO;3 Na-27,4; HCO;-72,6; 2,21-2,24 2,4-2,5 |Ilerko pactBopum B BoAe, Npu
Na,0-36,9 [EeACTBAN COMNSIHON KNCINOTbI Bbl-
nensiet CO2.

20 |OaBconuT NaAl(OH),CO4 Na-16,0;A1-18,8; 2,4 2,0-3,0 |[B Boae pacTeopsieTca MefneHHo,

CO0O3-41,7; OH-23,6; nyylue B ropsideit, npu AencTeum
Na,0-21,6; Al,05-35,0; ConsaHoM kucnoTel Beiaensiet CO2.
Na,CO;-36,9 Bhbiwenaynsaetca  cnabokucnbiv

1 cnaboLLenoyHbIM pacTBopamMu.

6. KanuitHble n kanuiiHo-marHueBble conu. Kanuin n marHuin urpatot BaxHy
ponb B PasBUTUK XMBbIX U PAaCTUTENbHbIX opraHn3aMoB. COBMeCTHO ¢ hocdopom u
Q30TOM OHU SIBMSIOTCSA BaXHENLLMMMN dNeMeHTaM1 NUTaHWSi PacTEHWIA U NOBbILLEHUS!




nx 6Gronornyeckon NpoayKTUBHOCTW. BOMBLUMHCTBO CeNbXO3KynbTyp (3epHOBbIE,
XMOMYaTHWK, KOHOMMSA WU T.A.) HEYYBCTBUTENbHbI K XMOpY, ANst Apyrux (kapTodensb,
rpeymnxa, neH, 6060Bble, OBOLLHbIE, NNOAOBO-ArofAHbIe, 3UMPHO-MaCcNeHNYHbIe BUAbI
n ap.) OGonee addekTMBHbI GecxmnopHble wnKM - cynbdaTtHble  yAoOpeHus.
ArpoxuMM4eckon  MPOMBILUNEHHOCTBIO  BbIMYCKAOTCA  Kak NpocTble, Tak W
KOHLEHTPUPOBAaHHbIE KanuiHble U KanuinHO-MarHueBble yAobpeHus, nonyvaemble
nytem nepepaboTku CUMbBUHUTOB, KapHAaNMUT-CUIIbBUHUTOBBIX, KapHanmuToBbIX,
pexe KauHUTOBbIX, KAMHUT-NaHr6eNHUTOBBIX 1 APYrUX Nopoa. TexHnYeckve ycrosus
Ha Kanuii xnopucTelii pernameHTupyetca FOCT 4568-83. B kayecTBe AedUUNUTHBIX
CynbaTHbIX KanuiHbIX U KamnuitHO-MarHneBbIX YAOOPEeHU MCMOonb3yloTcs Kanui
CEPHOKWCIbIA, KanuMarHeavst U KauHUT npupopaHbli. Cpeau Apyrvx KanmunHbIX
CoeMHEHWI BblpabaTbiBAlOTCA: KayCTUYEeCKUA (egkui) kanuid, noTaw (kapboHar
Kanvs), kanneeas cenutpa, 6epTonetoBas Conb, KBACLbl, XPOMMUK, 6POMUCTLIA 1
nogmcteii kanuin. Cnnaebl kanus ¢ HaTpuem (kanmns 40-90 %) xvpkue npu
KOMHaTHOW TemnepaType, WCMOMnb3yloT Kak TENMOHOCUTENb B SAEPHbIX peakTopax,
Hagnepukucb kanusa (K,O4) CMYXWT MCTOMHMKOM KMCMOpoAa B pereHepaLyOHHbIX
YCTaHOBKaxX, MPUMEHSIEMbIX [ANA BOCCTAHOBMEHUS TUTaHa W3 €ro XMopUCTbIX
pacnnasos.

7. CoBCTBEHHO MarHvWeBble COMM M UX MPOAYKTbI HAXOAST MPUMEHeHVe B
MeTannyprum  (KayCTUYeCKMA  MarHesuT KaK  OrHeymop), B  XVWMMWUYECKOW,
AMEeKTPOTEXHUYECKON, CTPOUTENBHON (LleMeHT Copensl), B KOXXEBEHHOW 1 Pe3MHOBOM
NPOMbILINEHHOCTSX, B nutorpadun, dotorpacpum 1 meguumHe.  KayecTBo
oboratieHHoro kapHannuta (MgCl2 He meHee 31,8 %) pernameHtupyetca FOCT
16109-70, a 6uwoduta MOCT 7759-73. XNOpUCTLI MarHnili UICNonb3yeTcst B NPOn3-
BOACTBe AedonuaHta, CUHTETUYECKUX MOIOLLMX CPEACTB, NCKYCCTBEHHbBIX LIEONIMTOB
W MarHveBOW OpraHuku. XnopmarHueBble paccomnbl MPUMEHSOT ANS nblie- K
MOPO0303aLL1Thl JOPOr W FOpHbIX BbIPabOTOK, B KavyecTBe MpuUcagké K CEPHUCTbIM
Ma3dyTam, Ansi 3aTBepAeBaHusi LieMeHTOB, MPUroToBrieHUst GypoBbIX pacTBOPOB U
OPMOBOYHBIX CMeceli, 6enkoBO-BUTAMUHHbBIX KOHLIEHTPATOB M B neYvebHbIX Liensx.
Cynbdat MarHusi (3NCOMWT) MCMOSMb3yeTCsl B OCHOBHOM B CEMbCKOM XO3AMCTBE,
nerkon NPOMBILLNEHHOCTN U YepHOW MeTannyprun. Metannuyeckuin MarHun npume-
HSIeTCA B aBMALMOHHOW M aBTOMOOWUMBHOW MPOMBILNEHHOCTM B BuAe Nerkux u
NEerMpoBaHHbIX CMNaBOB C antoMUHUEM, B Ka4eCTBE PaCKUCIUTENS BbICOKOMPOYHOIO
YyryHa u ctanu, BOCCTaHOBUTENS NPU NOMyYeHUN TUTaHa, BaHaaus, LMPKoOHa, ypaHa
W ApYrMx MeTanmnos.

8.  XnopucTblii KanbLuii MCMOMb3yeTcs B AOPOXHOM XO3scTBE (MPOTUB
obneneHeHvs n Ans obecnbinmBaHust fopor), kak xnagoareHt (8 CLUA po 20 %), B
HedpTAHOM npombiluneHHocTH (15 %), B kayecTBe fobaBku k 6eToHy (5 %) 1 Apyrux
obnactsx. Metannuueckuit Kanbuuin NPUMEHSIETCS AN BbiMycka aHTUGPUKLMOHHBIX
cnnaeoB, 06onoyek anekTpuyecknx kabenen, xpoMa 1 Apyrmx areMeHToB, a Takke B
KavecTBe NOrnoTUTENs ra3oB B AMEKTPOBaKYYMHbIX Npubopax.

9. B MecTopoXOeHMsIX McKonaemblX MUHeparnbHbIX COMei NPOMbILLNEHHOe
3HayeHue vMmetloT: 1) kameHHasi conb, 2) KanuiHble conu, 3) KanuiHo-mMarHueBble
conu, 4) marHueBble conu, 5) cynbdatbl HaTpusi U 6) nckonaemasi coga.

Hanbonblumm pacnpocTpaHeHneM Monb3yTcs KaMeHHas U KanuiHble comu,
obpasytlole camMocToATeNbHblE MECTOPOXAEHWUS WNW BCTpevawwmecs B BuAe
OTAENbHbIX NNacToB Ha MECTOpPOXAEHWUAX Apyrx comnen. [nacTbl KanuiHo-
MarHueBbIX COMnew (KapHannuT, KanHWT, naHrbeiHnT) obblYHO 3amneralT BMeCTe C
nnactamu KanuiHbIX conen (CUNbBUHUT), YacTo HabnaaTCst NNacTbl NEPEXOAHOro
cocTaBa (cMmeluaHHble conu). B pganbHeiwem kanuiiHble W KanuiHO-MarHveBble
ConM  paccMaTpuBaloTC  COBMECTHO. MecTopoXaeHust MarHueBbIX — conen
(6uwoduT), cynbcaToB HATPUSi 1 UCKONAEMOI Coabl BCTPEYaoTCs peako.

10. MecTopoXaeHUsi MCKOMaeMblX COnern B 3aBUCMMOCTU OT WUCTOYHWUKOB
nuTaHnsa conepogHbix GacceMHoB AenATcA Ha [OBa [MaBHbIX TUNa: Mopckue u
KOHTUHeHTanbHble. ConM MecTOPOXAEHUA MOPCKOro Tuna (KanuiHble, KanumnHo-
MarHueBble, MarHneBble U KaMeHHble) HaKannuBanucb BO BrMaaWHaX, CBS3aHHbIX C
MOpeM, - B OCHOBHOM B TMpPEAropHbiX nporvbax W cuHeknu3ax nnatgopM.
MecTopoXaeHusi  KOHTMHEHTanbHOro Tuna ¢opMMpoBanMcb B  6GECCTOMHbIX
BrafnHax, NUTaBLUMXCS MMaBHbIM 06pa3oM 3a cHeT peyHoro ctoka. MecTopoxaeHus
[aHHoro Tuna (cynbgaTtoB HAaTPUS U UCKOMAEMOW COAbl) PEAKM U UX MPOMBILLIIEHHOE
3Ha4yeHne orpaHn4yeHo.

1. MepBoHayanbHaa dopma consHbiXx 3anexen (nnactoBas unu
NMH3006pasHas), Mx pasmepbl U CTPOEHME OMNpeaensnucb pa3Mepamu BOLHOMO
bGacceiHa W XapaKTepoM KOHCEAMMEHTAUMOHHbIX [OBWxeHuh. B pesynbrate
nocreayoLwwmx reonorMyecknx npoLeccoB nNepBOHavanbHOe 3arneraHne COnsiHbIX
TOMW, Hepeako 3HA4YMTENbHO Hapywanocb. Bcneactesume nnactuyeckux ne-
pemMeLleHnin (Te4eHUst) ConsHbIX Macc, BO3HUKNM pasHoobpasHble, nHorga Becbma
CMOXHble CTPYKTYpHble (hOPMbI; MeCTamu OTMEYaloTCs NepepbiBbl NEPEKPbIBAOLLNX
OTNOXEHUA U BHEAPEHVE B HUX ranoreHHbIX nopog. B cBsian ¢ atum npu nayyeHun
BHYTPEHHEro CTPOEHWSA CONsiHbIX 3anexen n ocobeHHo npu ux paspaboTke Hepeako
BO3HMKAIOT 3HAYUTENbHbIE TPYAHOCTM Ha yYacTKaxX aHTUKNWHAaNbHbIX MOAHATUA U B
COMSIHOKYMOMbHbIX CTPyKTypax. ConsiHble Macchbl B siApax 3TUX CTPYKTYp 06bI4HO
CUNMbHO NepeMsIThl, Ha CMEXHbIX C AApPaMy ydacTkax nnactbl cobpaHbl B cknagku v
VMEIOT KpyTOoe nageHune.

12. Ins MecTopoXOeHU UCKOMaeMbIX COMeNn XapakTepHO Hanuune ConstHoro
3epkana, Bbllle KOTOPOro 3aneralwT OCTaTOYHble NPOAYKTbl BbllenavynBaHus
noAs3eMHbIMU BOAAMW COMSAHbIX W COMEHOCHbIX Mopod - «wnana» (kenpok). B
3aBUCUMMOCTH oT cocTaBa pasnuyarot rmncosble, TMNCOMMUHUCTbIE,
rmncokapboHaTHble U Apyrve «wnsnbi». Bogbl, NpoHMKawowwme no TpeluHam wu
norocTsM yepe3 «Lunsany», obpasyloT paccornbl, Ansi KOTOpbIX COMsiHOe 3epkaro
06bIYHO CNYXUT BOAOYMOPOM. OTW paccofibl MOryT BbIXOAWTb Ha MOBEPXHOCTb B
BUAE CONSHbIX UCTOYHUKOB.

Ha MmecTopoxaeHusx wuckonaembix coneit go rmy6uHsl 300 m yacto
oTMeYaeTcs KapcCT, MoNyYMBLUKMIA HanbonbLlee pasBUTHE B KPAEBbIX HYaCTAX COMSHbIX

Kynosnos.
13. KpaTkne paHHble 06 OCHOBHbIX MNPOMBILWMEHHbIX TUMax
MECTOPOXAEHUIA MUHEpPasbHbIX Conen NpueeaeHsl B Tabnuue 2.
Tabnuvua 2
MpomblIlLneHHbIe TUMbI UCKONAaeMbIX MECTOPOXAEHUIN MUHepanbHbIX coneun
Tun MoagTun MuHepanbHbIn Mopdonorus n MacwTabbl OCHOBHbIE Mpume
T™N pya pasmepbl 3anexei | MeECTOPOXAEHUI (%) MEeCTOpPOX

nonyTHble



KOMMOHEHTbI

1

2

3

4

5

6

7

XnopvaHbI

XnopuvgHo-
HaTpueBbIn

lanuToBbIN

MnacTtoBble,
BblEpXXaHHbIE
CTPOEHMIO,
HeHapyLUeHHble
nnm cnabo|
HapyLUeHHble
NNUKaTMBHOM [
COnsiHOM
TEKTOHUKOW - [0
ThICSY KM ,
MOLWHOCTU - A0
[ECATKOB METPOB

noj

BecbmakpynHbie 1
KpynHble

NaCl > 90

BepxHekamck:
TeipeTckoe,
LLlenokckoe,
Benbaxckoe (

JInH3oo6pasHble,
HeoHopoAHble Mo
BHYTPEHHEMY
CTPOEHUIO,
nnowaan - Ao
eanHny KM ,
MOLWHOCTU - A0
COTEH METPOB

—(—

NaCl|>92

Ap-buwwkagar
[yc-Aarckoe |

ConsiHoKynonbHbIe,
MaccuBHble,
OTHOCUTENbHO
OfHOpOAHbIE MO
cTpoeHmio,  mno-|
wamm - AecsTkM
kM2, MOLLHOCTH -
6onee 1000 m

——

NaCl > 93

EdpemoBckoe
CBeTnosipckor
(Poccus)

ConsiHoKynosbHble,
Ananmposble "
6paxu-
aHTUKNUHanNbHbIE,
cknagyaro-
HaaBurosble,
BECbMa
HeoaHopoAHble Mo
CTPOEHMIO, UH-|
TEHCUBHO U BeCbMa
VHTEHCUBHO
HapyLUeHHble,
nnowagn -
[ecaTkoB
MOLLHOCTN -
ThICS4 METPOB

o
KMZ,
1o

KpynHble n
cpeaHne

NaCl > 75

Ceperosckoe,
(Poccus), Az
(ApmeHus),

COrnoTBUHCKO!
(Ykpavna), My
posckoe (bon

XnopuvaHo-
MarHueBo-
Kanvesbin

KapHannut-
CUNbBUHOBbLIN,
CUNbBUH-
KapHanmnuToBbI,
KapHanmmToBbIi

MnacToBble n
nnacToeo-
nMH3006pasHble,
rOpU3oOHTanbHO U
nornoro
3anerawoLme,
HOpoAHble
CTpOEHUIo,
HapyLeHHble
NNUKaTUBHOM n
consiHon
TEKTOHUKON,
NPOTSHKEHHOCTL -
o nepBbIX
[eCATKOB METPOB

of-|
noj|
cnabo|

BecbMma KpynHble,
KpyrnHble 1
cpepHve

KC1-16-50ranuT, 6pom, pybuawii,

noa, nuTun

BepxHekamck
Henckoe (Poc
CTtapobuHcko
(Benopyccus)
Kapnitokckoe (
Hus1), Cackauve
(Kanapga)

CunbBuH-
KapHannuT-
6uwoduToBbIN

MnacTtoBble,
rOpU30HTasnbHOro 1
cnabo
HapyLUEHHOro
ConsHoN
TEKTOHUKON
3aneraHus,
0OfHOpPOAHbIEe no
CTPOEHUIo,  MpOoTS-
XEHHOCTb - AeCATKN
KM, MOLLYHOCTU -
nepsble  [eCATKN
MeTpoB

BecbmakpynHble v
KpyrnHble

MgCl,-43-45
lanut, 6pom

HapumaHosck
lopoauieHck
CeeTnospckor
(Poccus)

KapHannut-
CUNbBUH-
nonuranuToBbIn

MnactoBo-
NMH3006pasHble  C|
yMepeHHon mnu
VNHTEHCUBHOMN
npepbIBUCTOW
CKMaaYaToCThbio,
OTHOCUTENBHO
ofHopoAHbIe no|
CTpOEHUIo,
NPOTSHKEHHOCTb |
o HECKOMbKUX
KWIIOMETPOB,
MOLLHOCTU -
nepBsbIX
MeTpoB

no
[IECATKOB

——

KC1- 20-35kp504-15-21Mannt, 6pom

XKunsiHckoe
(KazaxcTaH),
KpacHospckot

CynbaTHbIin

CynbaTHo-
MarHmeso-
KanvesbIn

CunbBuH-
naHréenHuT-
KauHUTOBbIN

JInHzoobpasHble, C
WHTEHCUBHOM
W30KINMHAaNbLHON
CKMnaa4aTocThbio,
Hanuynem Hag-
BWIOB, Pa3spbIBHbIX
HapyLIeHWiA ]
WHTEHCMBHOM
npupasnoMHon
cKnagyatocTu, He-
BblAepXaHHble Mo
CTPOEHUIo "
MOLLIHOCTY (no
[EecATKOB MeTpoB),
NPOTSHKEHHOCTb -
nepsble
KWUIIOMETPbI

o cpepHux

KC1-14-28K804-19-25lanut

CTebHMKOBCK(
Kanyw-Tonbix
Bopucnasckor
Mapkoso-Pac
1 ap. (YkpauH

CynbaTHbli

CynbdaTHo-

AcTpaxaHuT-

MnactoobpasHble 1

KpynHblie n

Z
D

S0,-30-35Manut

KywikaHaTayci



MarHueBo- TEHapauT-  |NUH3006pasHble, cpegHve (Y3bekucTaH)
HaTpWEBBIV |MUPaBUNNTOBBI |FOPU3OHTaNbHO
3anerawoLme,
OTHOCUTENbHO
BblAepXKaHHble  No
CTpOEHuto,
NPOTSHKEHHOCTb A0
nepBsbIX KM,
MOLHOCTM - A0
HECKOIbKUX METPOB
CynbdaTHo- TeHapauT- MnacTtoobpasHble u o cpepHux Na,S0,-50-90ranut Yynb-Agblpck
KanbLueso- |rnaybepuTto-sbiii [NMH3006pasHbie, - Koukopckoe
HaTpueBbIi nomnoro unu (Kuprusus), 3
HaKNoHHO Kactunnap, Ll
3anerawouive, (Acnanuns), me
HeBblAepXaHHble [EeHNs NPOBUE
no CTPOEHWIO,
NPOTSHKEHHOCTb -A0
nepBbIxX KM,
MOLWHOCTL - [0
HECKOIbKUX METPOB
CynbaTtHo- | MupabenuT- |[nactoobpasHbie n| o KpynHbiX Na,SOy,: MepTBbi Kyn
HaTpueBbIN | TeHapAWUTOBLIN |NMH3006pasHble, B nakckoe, Kync
ANNUNCOBUAHbIE, (KazaxcTaH)
oKpyrnble,
rOpU3oHTanbHO
3anerawowme,
OTHOCUTENbHO
ofHOpOAHbIe no
CTpOEHUIo,
NPOTSHKEHHOCTb -
nepsble
KUIIOMETPbI,
MOLHOCTM - A0
HECKOIbKUX METpoB
CynbbaTHo-xnopuaHbli | CynbcdatHo- | KapHannut-  |MnacTtoso- CpegHue KC1-19-28ranwuT, 6pom Myckyasuns, C
XNOPULHO- CUNbBUH- nMH3006pasHbie, KatpuHa, Cep
mMar-HueBo- KauHUTOBbLIN  |CpefHe- dankko (UTas
KanuesbIn AMCNOLMPOBaHHbIE,
OTHOCUTENbLHO
OfHOpPOAHbIe no
CTpPOEHuIo,
nnowaan -nepsble
necaTku kM2,
MOLHOCTM - [0
nepBbIX AECATKOB
METpoB
KapHannut-  |lMnactoso- KpynHble n KC1-13-23anwuT, 6pom MecTopoxaet
CUNbBUH- nMH3006pasHble, cpeaHve oHa Beppa-®
K13epuToBbIM |criabo u  cpepHe- (FepmaHust)
AMCNOLMPOBaHHbIe,
OTHOCWUTENbHO Of-
HOpoAHble no
CTpPOEHUIo,
nnowaan - Ao
nepBbIX AECATKOB
KM , MOLLHOCTU - 10
[eCATKOB METPOB
KapHannut- MecTopoxaet
CUNbBUH- oHoB: CTacdy
(naHréenHnT)- To xe To xe Hbll Mapu,
KV13epUTOBbIN Matcdenba
(Fepmanus)
KapHannut- |lMnactoso- —«— KC1-19-55lanwuT, 6pom MecTopoxaet
naHréeniHuT-  |nuH3006pasHble, BEpPHO-
KN3epuT- cpeaHue U CUnbHO [aHHOBepcKor
CUNbBUHOBBLIN | AUCIIOLMPOBAHHbIE, HOxHo- MaHHO
OTHOCUTENbHO 1 Margebypr-
OfHOPOAHbIE no XanbbepLuTaz
CTPOEHMIO, pavioHoB (lep
nnowaan - Ao Kapncbapckor
nepBbIX AECSTKOB
KM2, MOLLHOCTU -
0o 10-15m
CoposBbiii Kap6oHaTHo- TpoHOBBIV MnacToBble n|Becbma kpynHble, |Na,CO3-38-68 MecTopoxaet
HaTpu1CBBbIV nnacToBo- KpynHble OnHbl TpuH-Pu
nMH3006pasHble (CLLUA), Benyr
3anexu, (Typums)
rOpU30OHTanNbLHO
3aneraowue, Bbl-
AepXXaHHble no
CTpPOEHuio,
nnowaan - pe-
CATKN-COTHK, pexe
ThICAYM kM2,
MOLLHOCTN -

nepBble METPbI

14. Mo maclTabam MEeCTOPOXAEHNA NCKONAeMble MUHeparbHbIX Conew
[ensTcs Ha BECbMa KpPYMHbIe, KPYMHble, cpeaHve U Merkue (Tabn. 3).

Tabnuua 3

MacwTabbl MeCTOPOXAEHUI OCHOBHbIX BUAOB UCKOMAaeMbIX coneu no

3anacam, MIH.T

MecTtopoxaeHus
lMonesHoe nckonaemoe

BecbMa KpyrHble | KpynHble | cpefHue Mernkue
KameHHasi conb, xnopucTble
kanuitHble " KanuiHo- >500 500-150 150-50 <50
MarHvesble conu (B
nepecyete Ha K,0)
CyndaTtHble  KanuiiHble 1
KanuiHo-MarHmeBble  conu
(K;0)  Cynecpat  HaTpus >150 150-50 50-10 <10

(Na2S04) n npupogHas coaa

(Na2CO3)




15. MecTopoXaeHUs KaMeHHOM Conu LIMPOKO pa3BuTbl B Poccun n ctpaHax
CHI »  npeactaBneHbl:  NNacToBbiMW,  MNAcTOBO-NMH3006pasHbIMK  1©
COMsHOKYMomnbHbIMK ~ TUnamu. K nnactoBomy Tumny OTHOCATCS:  Yconbckoe,
3umuHckoe, bpatckoe u  TeipeTckoe MecTopoxaeHust (MpkyTckass obnactb),
ApTemoBckoe (YkpauHa), K NnactoBo-nMH3006pasHomy Tuny - HApbuiikapakckoe
(Bawkupusa) n Tyt-Bynakckoe (TamkukuctaH). YuMcno NpoMbILMEHHbIX NNacToB
KaMeHHOWM COonMM Ha MeCTOPOXAEHUSIX 3TVX TUMOB konebnetcs oT 2 o 14, a ux
MOLLHOCTb - 0T 2 40 80 M.

ConsiHOKYMNomnbHblE MECTOPOX/AEHUS! KaMEeHHON Cconmu umMetoT Haubornbliuee
pacnpocTtpaHeHve B [MpyrKacnmninckon HU3MEHHOCTH, rae HacuuTbiBaeTcs okono 2000
COMSAHOKYMOMbHbIX CTPYKTYp. Haa ux anukanbHbIMM 4acTSMW, HaxOASLMMUCS
6nM3ko OT NOBEPXHOCTU, HepeaKko pacnonaralTcs consiHble o3epa (backyHuak,
OnbToH K Ap.), senawowmecs obbektamyu [06blM  conn. ConsiHOKYNosbHble
MecTopoxaeHust n3BecTHbl Takke B Komm ACCP (Cepreesckoe), Ha YkpauHe
(ConoteuHckoe) u B Tapxuknctare (Xomka-MymbiH, Xomka-Captuc).

16. MecTopoXaeHVs1 KanuiHbIX U KanuiHO-MarHMeBbIX COMen npeacTaBneHbl
nnactamu, MnNactoBbIMM W NUH3000pa3HbIMU  3anexamy TOPU3OHTaNbHOMO 1
Nosororo 3aneraHusi, NPOTSXXEHHOCTbIO A0- AECATKOB KM, MOLLHOCTbIO - 10 NepBbIi
necatkoB meTtpoB (BepxHekamckoe, Henckoe, CrapobuHckoe (Benopyccus),
Kapntokckoe (Typkmenus). Ha akcnnyatupyemom BepxHekamckoMm MecTopoXaeHuu
pa3pabarbiBalOTCA OQHOBPEMEHHO TPU MnacTa CUIbBUHUTOB W NNAcT KapHanmmTos,
cogepxaHne KC1 B cunbBMHUTOBbLIX nnactax 25-36 %, B KapHannuToBbix -25
% MgCl2, mowHocTtu nnactos - 4,0-10,0 m.

KanuiHble 1 kanuiHo-mMarHMeBble COMM MPUYPOYEHbl K CONMEHOCHBIM CEpUsM,
npeacTaBnaloLWMM cobon YepefoBaHMe MNacToB KanUMHBLIX U KanuiHO-MarHMeBbIX
conen C nnactamu M MPOCMOSAMM KaMEHHOW COMW U HEeCOMNEBbIX OTMOXEHWIA.
BepTukanbHasi MOLLUHOCTb  KanMeHOCHOTO TropusoHTa Ha BepxHeneuvopckom
MecTopoxaeHun coctasnsiet 20-40, BepxHekamckom 100-110, Ctapo6uHckom 200-
260, Kapntokckom 80-300 M 1 T.4. MOLWHOCTb OTAENbHBLIX MNACTOB KanUAHbIX W
KanuiHo-MarHMeBbIX conent B Mpedenax ropusoHTa usmensetrca ot 0,5 m pgo
[EeCSATKOB METPOB.

KanuiiHble W kanumHo-marHueBble conmu AensAtcs Ha BeccynbdatHble
(xnopwuaHbie) n cynbdarHble.

BeccynbdatHble  (xmopuaHble)  conmu  Momnb3ylTcA  npeobnagarowym
passutuem. Ha nx gonto npuxoautcs 90 % pasBedaHHbIX 3anacoB KanuinHbIX conewn
B CHI, cogepxaHue B HuX okucu kanus konebnetcs ot 10 go 28 %. Haubonee
pacnpocTpaHeHbl CUMbBUMHUTOBbIE W KapHannuToBble pasHocTn. U Te, u apyrme
LUMPOKO pa3BuTbl B OOMbLUMHCTBE KanueHocHbIX 6GaccelriHoB: BepxHekamckom,
MpunaTckom, Mpenkapnarckom, CpegHeasvartckom, Mprkacnuinckom u ap.

CynbaTtHble Conn BCTPEYaloTCA 3HAYMTENBHO pexe xnopuaHbix. Ha nx gonio
npuxogntcs Tonbko 10 % pasBedaHHbIX 3amnacoB KanuiHbIX COMen, coaepxaHue
okucn kanus coctasnsetr 7-12 %. CynbdaTHble CONM OTMNYATCH  CROXHLIM
MUHeparsnbHbIM COCTaBOM. B HEKOTOPbIX pasHOCTAX yCTaHOBNEHO 6onee 12 consHbIX
MuHepanoB. LleHHOCTb cynbaTHbIX coner  onpeaensieTcd  BO3MOXHOCTbIO
NPOV3BOACTBA U3 HUX BECXMOPHBIX KanuiHbIX yA0OpeHni.

HaunBonbluMm  pacnpocTpaHeHMeM  cynbdaTHble COnMM  MOMb3ylTcs B
MpepkapnatckoM (KavHUTOBble W naHrbenHuToBble conm) KU [prkacnuickom
(nonuranuToBblE CONM) KanueHocHbIX GaccenHax.

17. MecTopoXaeHuss MarHueBblX Comnevt npeactaBrneHbl nnactamv u
TNIMH3006pasHbIMK 3anexamu KapHanimMToBbiXx U GuwoduToBbiX nopod. HamnGonee
KPYNHbLIM MecTopoXaeHneMm kapHannutoB B Poccun ssnsetca BepxHekamckoe,
CNOXXeHHOe Hapsady C CUMbBUMHWTOBBIMM NNacTamy  HECKONMbKUMM  nnactamm
KapHannuTta, nepemexaroLnxcs ¢ Nnactamyv KAMEHHOW COMn, B TOM YUCE MOLLHBLIM
nnactom - B (cpegHAs MOLWHOCTb -8 M) nepeMeHHOro cocrasBa - CUNbBUHUTA W
kapHannuTa. B kapHannutosoin Yactu cogepxanue MgCl2 20-25 %, (KCI - 21 %).

B nocnegHue roapl BbISIBIEHA W Monyyuna npeasapuTeSibHYO  OLEHKY
lopoaumLieHckas rpynna mectopoxaeHuin GuwodumTa (cobecTBeHHo MopoauLeHckoe,
HapumaHoBckoe n CeeTnosipckoe). Ha mecTopoXaeHUsX npov3BOAMTCSA OMbITHAs
3Kcnnyataumsi MeTOAOM MOA3EMHOr0 PacTBOPEHUSI COMen Yepe3  CKBaXMHbI.
CopepxaHnusa MgCl, coctaBnstot 43-45 %, MOLLHOCTV NNacToBbIX 3anexen - oT 2-3
0o 60-120 m.

18. MecTopoxaeHns uckonaembix CynbaToB HaTPUA U NPUPOAHON COAbl B
Poccun n ctpaHax CHIT He BbisiBneHbl. KpynHble MeCTOpOXAEeHWUS MCKomaeMbixX
TPOHbI, AaBCOHMTA W Ha-xkonuTta wumetotcs B CLA (Mpun-Pusep), Typuum
(Beviynazapn) n Kutae (XeHaHb), roe cogoBble MuHeparnbl HakannmueBanucb B
MEXropHbIx 6accenHax 3acyLunmBbix obnacten B KOHTUHEHTasbHbIX YCIIOBUSX.

19. TlonyTHble KOMMOHEHTbl B KanUWHO-MarHWEBbIX W MarHWeBbIX CONsX
0o6bl4HO NpeacTasneHsl 6poMom, pybuavem, nutnem, ueavem n 6opom. B aHrngput-
KapbOHaTHBIX OTMOXEHUSIX CONSIHbIX MECTOPOXAEHWA (Kempokax) OTMevaroTcs
NPOMBILLMEHHbIE KOHLEHTPALMW Cepbl; B HUX e, B «LUMsiNax» COMsHbIX Kynonos
BbISIBNIEHbI MecTopoXaeHus Gopa.

B HacToswee Bpemsi 6poM M3 KanuHO-MarHMEBbIX CONeil U3BReKaeTcs B
lepmanuu (Uu-nuu) n ®parHuum (Amenus); Ha onblTHOW ycTaHOBKe bepesHnkoBckoro
TUTaHO-MarHeBoro kombuHata B 70-x rogax nonyyanu B HeGomnbLIOM KonuyecTse
py6uauii n Ha cneumanbHol yctaHoBke ¢ 1940 no 1988 ropg v3 Lenokos
ranyprudeckont abpuku Conuvkamckoro yvacTka m3enekanu 6pom B KonuuyecTse
okono 1000 ToHH ¢ nocTaekoi npoaykumu B I. Cakn. B MupoBoi npakTtvke pyouawni
nonyyaroT 13 Ccrog U nonnyuuTa, rAe ero coAepxaHue Ha nopsdok Bbile B
CPaBHEHWUN C TaKOBbIM B COMsiX; 6POM M3BMNEKaloT U3 NONyTHbIX OA0-6pOMHbBIX BOZA
HeTAHbIX MecTopoXaeHWI, pansl MepTBOro Mops U ApYrMx MCTOYHUKOB NMPUPOAHBIX
BO[.

1. FpynnupoBKa MecTopoXAeHUI MO CAOXHOCTN reoIorM4eckoro
CTpoeHUs Ans uenen passeaku

20. Mo pa3svepam u dopme 3anexen, M3MEHYMBOCTU WX MOLLHOCTH,
BHYTPEHHEro CTPOEHUS N KaYeCTBEHHbIX Noka3aTene MecTopoXAEeHUA UCKONaeMblX
conen cootBercTByloT 1-, 2- un 3-n rpynnam «Knaccudmkauum 3anacos
MECTOPOXAEHUA W MPOrHO3HbIX PECypCcoB TBEPAbIX MOME3HbIX WCKONaeMbIxXy,
yTBEpxAeHHo npvkasom MIP Poccun ot 11 aekabps 2006 r. Ne 278.



K 1-om rpynne OTHOCATCS  MeCTOPOXAEHWS  (Y4acTKM  KpyMHbIX
MEeCTOPOX/AEHWUI), NpeACTaBNeHHbIe MNacTOBbIMU 3anexamu MNPOTSXKEHHOCTbIO B
[ECsATKA  KUNOMETPOB,  BbiAEpPXaHHbIMW MO  MOLUHOCTM W KayecTBy coneWn
(CnaBsiHckoe, ApTemoBckoe, Ycornbckoe, 3umuHckoe, Bpatckoe mecTopoxaeHus
KameHHol conun, CTtapobuHckoe MecTopoxaeHue KanuiHbix coneit, Connkamckui,
Hoso-Conukamckuit, JypbiMaHckui, Boirenbcko-Tpouukuid y4actkm BepxHekamckoro
MECTOPOX/AEHUS  KanUAHO-MarHMeBbIX — Comnern), a Takke MeCTOPOXAEHWS,
CrNOXeHHble MNacToBO-NMH3006pasHbIMK 3anexamn MPOTSHKEHHOCTbIO B HECKOMbKO
KMIIOMETPOB, BblAep>KaHHbIMU MO MOLLHOCTM U kavecTBy conen (benbaxckoe n TyT-
Bynakckoe MecTopoXaeHVWss KameHHon conu, TioberaTtaHckoe MecTopoxaeHue
KanuiHo-MarHmeBbIX Conen n ap.).

Ko 2-oii rpynne OTHOCATCS MeCTOpOXAeHusi (ydacTku), cocTosiwme u3
YepenyloLWMUXCH  NIMH3000pa3HblX — 3anexeit  coneil  pasnMuYHOro  CcocTaea,
XapaKTepu3YIOLUMXCA M3MEHUYMBON MOLLHOCTBIO U CPaBHUTENBHO BblAepPXXaHHbIM
Ka4yecTBOM conen B npegenax oTtAenbHbiXx NuH3 (LLlegokckoe MecTopoxaeHue
KkameHHon conu, CteGHuKoBckoe M Kamyuw-FonbiHCKOe MeCTOpOXAEeHUs KanuiHo-
MarHueBbIX conevt u Ap.). OTON Xe rpynne COOTBETCTBYIOT MECTOPOXAeHUs, npea-
CTaBEHHbIE LUTOKO- K KyrnonoobpasHbIMU 3anexamMu CONSIHOKYMOJIbHbBIX CTPYKTYp,
HeBblAEePXXaHHbIMU MO MOLLHOCTW, CTPOEHWUIO COMSIHOW TOMLM WU KavecTBy conew
(ConotBuHckoe, Cepe-roBckoe M Maypaakckoe MecTOPOXAEHUS KaMEHHOW conu), a
TaKKe NnacToBbIMW 3anexamMn CPaBHUTENBHO NPOCTOrO CTPOEHNS, HO CO CMIOXHBLIMU
rOpHO-reonormyeckuMn  ycnosusimum  paspabotku (Monosoackuii 1 BopoBckuit
yyacTkn BepxHekamcKoro MecTopoXaeHus KanmitHo-MarHeBbIX Conen).

K 3-ein rpynne OTHOCSATCA MECTOPOXAEHWS, CBA3AHHbIE C COMNSIHOKYNOSbHbIMN
CTPYKTypammn ¥ NpeacTaBrieHHble 3anexamu C pesko M3MeHYMBON Mopdonorven u
VCKIIOYMTENBHO HEBbIAEPXaHHbIM pacnpefernieHnemM Momne3HbIX KOMMOHEHTOB W
BpeaHblx npumecen (MHpgepckoe 6opHo-kanuitHoe MecTopoxaeHune). OueHb
CNOXHOE reonormyeckoe CTpPOeHWe 3aTpyAHSeT pacyfeHeHWe  COMEHOCHbLIX
OTINIOXEHUN 1 reoMeTpM3aLuio NX MPUPOAHLIX pasHOBMAHOCTeW npu passegke. Me-
CTOPOX/AEHUS AAHHOW rpynMnbl MMEIOT NPOMBILLNEHHOE 3HA4YEHNe NKLLb Npy BeCbMa
LieHHOM COCTaBe Conen.

MecTopoxaeHnsi MckonaemblX COMell, COOTBETCTBYIOLME MO CIOXHOCTU
reonorn4eckoro cTpoeHns 4-i rpynne Knaccudukaums sanacos, HEU3BECTHbI.

20. lMpuHagnexHocTb MecTopoXAaeHusi (yd4acTka) K TOW WM WMHOW rpynne
yCTaHaBMMBaETC MCXOAA W3 CTENeHU CrOXHOCTU OCHOBHbBIX 3anexen conemn,
3aknoyatLLmx npeobnagarLLyo YacTb (He MeHee 70 %) 3anacoB MeCTOPOXAEHNS
(yyactka).

lll. U3yyeHune reonornyeckoro CTpoeHMs MeCTOpPOXAEHUN U
BeLLeCTBEHHOrO COCTaBa MCKONaeMbIX MUHepanbHbIX coneun

22. Mo pa3BegaHHOMY MECTOPOXAEHUIO HeobxoauMo WUMETb
Tonorpagpmyeckyto OCHOBY B MacluTabe, COOTBETCTBYIOLWEM €ro pasmepam W
0COBEHHOCTSIM reonorn4yeckoro CTpoeHus. Tonorpaduyeckme kapTbl M NnaHbl Ha
MECTOPOXAEHNAX MCKOMaeMblX conemn coctasnsiotcs B macwrtabax 1:10 000-1:50
000. Bce pa3BegoudHble M 3KCMyaTauMOHHble BbIPABOTKM (CKBaXMHbI, LYpdbI,
Kapbepbl, WaxTHble CTBOMbI U Ap.), NPOMUNN 30HANPOBOYHBIX CKBaXWH, Npodunm
netanbHbIX reodusnyecknx HabnoaeHun, a Takke OBHaXKEeHUs ranoreHHbIX NMopoa
[OMKHbI BbITb MHCTPYMEHTarnbHO npuBs3aHbl. MoasemMHble ropHble BbIpaboTku u
CKBaXXWHbl HAHOCSATCS Ha MaHbl no AAHHBIM MapKLWeNnaepCKon CbeMku. [Ina ckBaXuH
HEoBXOANMO BbIYMCHIATH KOOPAMHATbLI TOYEK NEpPEceveHnst UMY KPOBNW U NOAOLLBbI
COMNAHOW 3anexu WU NocTpouTb NPOAOIPKEHUA UX CTBOMOB HA MMOCKOCTW MNaHoB U
pa3pe3oB. Ha Bcex NoA3eMHbIX TFOPU3OHTaxX MPOXOAYECKMX M OUUCTHbIX paboT
nonoxeHue 6ypoBbIX CKBaXMWH AOMKHO ObITb HAHECEHO Ha MapKLLIEROEePCKUX NiaHax
C Yy4eTOM pe3ynbTaToB MX WHKMMHOMETpuW. Mapklueiaepckme nnaHbl ropusoHTOB
ropHbIX paboT o6bl4HO cocTaBnsTcs B MacwTabax 1:200 - 1:1000, cBogHble
NOropu3oHTHbIE NaHbl - He Meneye 1:1000.

23. Teornornyeckoe CTPOEHUE MECTOPOXAEHUS OOMKHO ObiTb AeTanbHO
N3y4EHO M OTPaXeHO Ha reornorMyeckux kaprax B macwrtabax 1:1000 - 1:5000 (B
3aBMCKMOCTN OT pPa3MepOoB U CIIOXHOCTU ero CTPOEHUs), Teonorniyeckmx paspesax,
nnaHax, Npoekuusix, a B HeobxoaMMbIX Cryyasix - Ha briok-guarpammax v Moaensx.
Heobxoaumo, 4T0bbI rpadhuyeckve matepuanbl MO MECTOPOXAEHWIO AaBanu
npeacTaeneHne 0 MopdonornK, YCnoBUsAX 3aneraHuns, pasmepax, CrrowHOCTH,
BHYTPEHHEM CTPOEHUN, XxapaKTepe BbIKMNHNBAHWA U 3aMeLLEHNs CONsIHbIX MnacTos.,
cTeneHn aumanbHON U NUTONOrMYECKON WU3MEHYMBOCTU FanoreHHbIX MOopoA, WX
3aKapCTOBaHHOCTW, B3aUMOOTHOLLEHMAX C BMELLAIOLWMMKN nopoaamn, cknagyatbiMm
CTPYKTYpamm ¥ paspbIBHbIMW HapyLueHnsMu. Ha rpadmyeckux matepuanax cnegyert
yka3aTb MeCTOMOSIOKEHUe y4acTKoB, B npefenax KOTOpbIX OLEHEeHbl MPOrHo3Hble
pecypcbl kateropun P1*.

24. Pa3Befka MeCTOPOXAEHUI UCKOMaeMbIX Conen Ha rmybuHy npoBoauTcs B
OCHOBHOM CKBaXXMHaMW KOMOHKOBOrO BypeHWsi ¢ MCMoMb3oBaHUEM reoU3NYecknx
METO[OB WCCMefoBaHUiA - HaseMHbIX U B CKBaxuHax. HeobxoguMocTb npoxomku
TOpHbIX BbIPaboToK, MX TN, 06BbEMbI, Ha3Ha4YEHVE U COOTHOLLEHNE CO CKBaXKMHaMu
[OMKHbI ONpefensTbCs B KaXAoM KOHKPETHOM crnyyae wucxoas u3 rnybuHbl n
yCnoBuiA 3aneraHunsi, Mopdonorum, pasmMepoB M BHYTPEHHErO CTPOEHUSI COMSIHbIX
3anexen.

MeToamnka pa3Befku - COOTHOLLEeHMe 06BEMOB ropHbIX paboT v BypeHns, BUab!
TOPHbIX BbIPaboTOK U cnocobbl OypeHus, reomeTpust U MNOTHOCTb Pa3BefoYHOMN
ceTn, metodbl M cnocobbl onpoboBaHMs - [OMkKHa 06ecneynTb BO3MOXHOCTb
nogcyeTa 3amacoB Ha  pa3BedaHHOM  MECTOPOXAEHWM MO  KaTeropusm,
COOTBETCTBYIOLLMM  [pynne CIIOXHOCTUM ero reonornyeckoro crpoeHus. OHa
onpeaenseTca UCXoAs U3 reoriormyecknx 0CobeHHOCTEN NPOAYKTUBHbBIX 3anexen ¢
Y4eTOM BO3MOXHOCTEN TFOpHbIX, BYpOBbIX M reodusnyecknx CpeacTs pas3sedkm U
onbiTa pa3Beakn 1 pa3paboTkv MECTOPOXAEHUIA @aHaNorMYHOro TMna.

B ocobo crnoxHbix crny4asx —[onycTma  Mpoxofka — pasBedouHo-
QKCMIyaTaLMOHHbIX BbIpabOTOK - LUAxXT, LUTOMEH W OMbITHbIX CKBaXMWH MO
rmpporeoTexHomnornveckon Aobbiue coneil. Ha mectopoxaeHusix, OTinYatoLmxcs
BbICOKOW ~ W3MEHYMBOCTBIO  TOPHO-TEONOrNYeckMx  napameTpoB  (BblCokas
VU3MEHYMBOCTb MOPCONIONMM U  BHYTPEHHErO CTPOEHUsI NNacToB, YCMNOBUN WX
3aneraHusi 3a CYET TEeKTOHWYEeCKMX HapylleHuii ocobeHHo B cTpoeHun B3T,
NPOSIBMEHWUI ra3oHOCHOCTW), COCTaBa W TEXHONOTMMYECKMX CBOWCTB CONSIHbIX Ten,
nocre BCKPbITUS LWAXTHbLIX Nonel uenecoobpasHo NpoBOAUTbL UX CUCTEMATUYECKYIO
[opas3BeaKy ropHbiMu BbipaboTkamu U GypeHMeM Noa3eMHbIX CKBaXWH C LEenbo



noaroToBkv nnowageni Ans nepBoodepefHoro ocBoeHus. Bonbluon  obbem
9KCMIyaTaLMOHHON pa3BeAKNn C MPYMEHEHUEM TOpHbIX BbIPabOTOK W CKBAXKWH
noasemHoro 6ypeHVsi BbINMOMHAETCS Ha BCeX LWaXTHbIX nonsx BepxHekamckoro
MecTopoxaeHusi. [pyu  BbISIBNEHUM  CyLUECTBEHHbIX OTKIMOHEHWI pe3ynsTaToB
[opasBefkn OT pa3BedoYHbIX [aHHbIX BHOCATCS KOPPEKTMBbI B TeXHUYeckue U
TEXHOMOrnyeckve peLleHuns, NpeayCcMoTPeHHbIe NPOEKTOM.

[N NUTONOrMYecKoro pacyneHeHWs paspesa, OKOHTYpMBaHWA nNowaan
pacnpocTpaHeHVs NPOAYKTMBHbIX 3anexel, YCTAaHOBMNEHUSI MOLLHOCTU U CTPOEHUSt
nopoA, BCKPbILLK, U3yYeHUs penbeda MOBEPXHOCTW MOMNE3HOWN TOMLK, BbISBMEHUS
KPYMHBIX TEKTOHUYECKUX HapyLUEHW W KapCTOBbIX MOMOCTEN, a TakkKe MW3yYyeHus
rMApPOreonornyeckx ocobeHHOCTEN MECTOPOXAEHMS LienecoobpasHo NCnonb3oBaTh
HaseMHble reodusnyeckne MeTodbl  pasBedkn. PauvoHanbHbIN - KOMMNeKc
reoM3nyecknx NccnefoBaHuii ycTaHaBNMBaETCS UCXOAS M3 KOHKPETHbIX reonormnye-
CKMX 0CODBEHHOCTEN MECTOPOXKAEHNUS.

[INs NoBbILIEHNA [OCTOBEPHOCTU U UHOPMATMBHOCTK BypeHns Heobxoanmo
MCnosnb3oBaTh METOAbI reoPU3N4ECKNX CCIEAO0BaHNI B CKBAXNHAX, PaLMOHasbHbI
KOMMMEKC KOTOPbIX OMpenensieTcsl UCXOAs U3 MOCTaBMeHHbIX 3aAad, KOHKPETHbIX
reonoro-reopusnYeckmx yCroBuUin MECTOPOXAEHUS U COBPEMEHHBbIX BO3MOXHOCTEN
reounsnyeckmx MeTofoB. PaLuyoHanbHbI KOMMNEKC kapoTaxa, apeKkTUBHbIN Ans
BbIJENEHUsI NPOAYKTMBHBLIX WHTEPBANIOB, NMUTOMNOIMYECKOTO pacyNeHeHnsl paspesa,
YCTaHOBMEHWUS MOLLHOCTM W CTPOEHUSI TMOpOA4 BCKPbILWKM, W3YYeHus pernbeda
NMOBEPXHOCTU  MONE3HOW  TOSMLM, BbISIBMNEHWUS TEKTOHUYECKUX HapylleHuid u
KapCTOBbIX MOMOCTEW AOMKEH BLIMOMHATHCA BO BCEX CKBAXWHaX, NPOGYPEHHbIX Ha
MecTopoxaeHun. [aHHble kapoTaxa MOryT MWChonb3oBaTbCsl M Ans nogcyeTta
3anacoB npu cobniogeHnn TpeGoBaHWN, NPedyCMOTPEHHbIX COOTBETCTBYOLLUMMU
VHCTPYKUMAMU MO reodu3nyeckuM MeTodam W NpU  HanmuuuM MaTepuaros,
NoATBEPXAAIOLWMX UX AOCTOBEPHOCTb. [JOCTOBEPHOCTb AA@HHBIX KapoTaxa AOrkHa
NOATBEPXAATLCSH COMOCTaBNEHMEM UX C pesynbTataMu GypeHust Mo CKBaXWHaM,
XapaKTEPU3YIOLLMM OCHOBHbIE TWMbl MOME3HOTO MCKOMAEMOro Ha MECTOPOXAEHWUU,
N0 MHTEpPBAaram C BbICOKVMM BbIXOLOM KepHa. [MpyUYnHbI 3HAYMTENBHBIX PACXOXAEHUN
MeXay reonorMyeckuMmn 1 reoprusnieckMMm JaHHbIMU JOMKHbI GblTb YCTaHOBMNEHbI 1
M3MNOXeHbl B OTYETE C MOACYETOM 3anacoB.

25. BypeHve CKBaXWH NPOW3BOAUTCH YBENMUYEHHbIMU AuameTpamu (90-112
MM), 4acTo C Npv3abonHOW LMPKYNsUMen NPOMbIBOYHOM >XWMAKOCTW, B KavecTBe
KOTOPON MPUMEHSIIOTCS CreumnarnbHble KOHLEHTPUPOBAHHbIE COMEBbIE PACTBOPbLI
(HacbllWeHHble MOBapeHHOW COMblo,  XJoOp-MarHveBble). XWMUYECKWn cocTaB
NPOMBIBOYHOMO ~ pacTBOpa W  KOHUEHTpauui B Hem conel  Heobxoammo
yCTaHaBnNuBaTb ANs KaXOO0r0 MECTOPOXOEHUSI 3KCMEPUMEHTarbHO, y4uTbiBasi npu
3TOM BCE UMELUMECH HA MECTOPOXAEHUM Pa3HOBUAHOCTU UCKOMAeMbIX conei u
VN3MEHUYMBOCTb UX XMMUYECKOTO COCTaBa.

TexHonorusi 6ypeHns gormkHa obecneynTb BbIXOA KEPHA MO KaMEHHOW Comu,
CUMbBUHUTAM W KanuiHbIM CynbdaTtHbiM conaMm He MeHee 90 % B Kaxaom
WHTepBane onpoboBaHus, a npu GypeHun Mo KapHannuToBbIM U GULLIOMUTOBLIM
nopogam - He MmeHee 80 %. [locToBEpHOCTb OMNpeaeneHus Bbixoda KepHa no
NnoresHoMy MCcKonaeMoMy HeobXoaAMMO CUCTEMATUYECKU KOHTPONMPOBaTh BECOBLIM
1 06bEeMHbIM MeTOAAMM.

YBenuueHHbli  AnameTp OypeHust no3BONsieT, Hapsagy C  psSOoBbIM
onpo6oBaHMeM KepHa, MonyyaTb nabopaTopHble NpoGbl Afs TEXHOOrMYECKOro
N3YyYeHWsI Cbipbs Kak 13 BTOPbIX MOMOBMHOK ONPOB0BaHHOIO KEpHa, Tak U U3 XBOCTOB
o6paboTkm npo6. C 3Toi Uenblo XBOCTbI KaxaoW obpaboTaHHoW npobbl HyXXHO
COOTBETCTBYHOLLMM 06pa3oM MapKUpOBaTh U XpaHUTb.

B BepTuKanbHbIX CKBaXKMHax rny6uHoi 6onee 100 M 1 BO BCEX HAKIOHHbIX,
BKIOYasi nof3eMHble, He 6Gonee 4yem uepe3 kaxable 20 M OOMKHbI ObiTb
onpefeneHbl U NOATBEPXOEHbl KOHTPOMbHLIMKW 3aMepamu  asumyTanbHble W
3€HWUTHble YrMbl CTBOMOB CKBaXWH. PesynbraTbl 3TUX W3MepeHuidi HeoGXoauMo
YUMTbIBATb MPW MOCTPOEHUM TEONOrNYECKUX paspes3oB, MOrOPU3OHTHbLIX MIAHOB U
pacyete MOLUHOCTEN MPOAYKTMBHLIX WHTEpBanoB. [lpu Hanmuuum noaceveHui
CTBOSIOB CKBaXXMH TOPHbIMM BbipaboTkamn pesynbsTaTbl 3aMepoB MPOBEPSIOTCS
[aHHbIMW  MapKLIenaepckon npuesAsku. [ns ckBaxkuH Heobxoaumo obecneynTb
nepeceyeHne VMK pyAaHbIXx Ten nog yrmamu He MeHee 30°. Tlpu passenke
KpyTOonagjatowmx Ten Ans NOMyvyeHust X nepecedeHnin nop GonbwvMu yrnamu
cnegyeT NPUMEHSTb HaKIIOHHOe BypeHne N CKYCCTBEHHOE UCKPUBIEHNE CKBAXKMH.

MpV HaKMOHHOM MMM KPYTOM nNageHuM M GOnbLUOW MOLLHOCTW MNONEe3Hon
Tonwwm rnybuHa, Yrbl HakMoHa W PacCTOSHWUS MeXAy CKBaXKMHaMW  [OMKHbI
obecneunTb NoMyveHne CoLIHOMO NepPeKpbITOro paspesa no pa3BeAoqHON JNIMHUM.
Ecnv npu atom nonesHas Tonwia BCKPbIBAETCA C MOBEPXHOCTW KaHaBaMW, a Ha
rmy6vHe - CKBaXXMHaMKW UMW ropHbIMK BbipaboTkamu, To HeobXxoaAMMO NPOV3BOAUTL
YBSAI3KY CII0EB U NayeK, BCKPbITbIX 3TUMMW pa3BefoyHbIMU BbipaboTkamu.

CkBaXuHbl BYpsITCS Ha BCHO MOLLHOCTb MOME3HOM TONLWM Unn A0 060CHOBaHHO
NPUHATOrO ropu3oHTa paspaboTkn MecTopoxaeHusi. B aTux cnydvasx cnepyet
[OMNOMHUTENBHO NPOBYPUTL EAMHWYHBIE CKBAXWHbI ANS YCTAHOBMEHWS My6uHbI
pacnpocTpaHeHWst CONsIHbIX 3anexe.

26. [loBEPXHOCTHbIE M NOA3EMHbIE FOpHble BbIpaboTku (Mpu HeobxoanMocTH
WX TNPOXOAKW) WCMOMb3YOTCA [ANA [AeTanbHOro W3y4YeHUst YCIOBWI 3aneraHus,
MopdOnorum, BHYTPEHHEro CTPOEHUS TeN NOSIe3HOro MCKOMaemoro, UX CroLHOCTH,
BELLECTBEHHOrO COCTaBa, a Takke KOHTPONs AaHHbIXx OypeHus, reoduanyeckunx
nccrnepoBaHuii n oTbopa TEXHONOrMYeckux npob.

[opHble BbipaboTku criegyeT MPOXOAUTL Ha yyacTkax geTanusauuun, a Takke
Ha ropy3oHTax MecTOpOXAEHNS, HAMEYEHHbIX K NepBooYepeaHo oTpaboTke.

27.  PacnonoxeHve pa3BedoYHbIX BbIpabOTOK M pacCTOsiHUEe MeXay HUMK
[OIKHBI ONpeaensTbCst C y4eTOM reonornyecknx OCOBEHHOCTEN MeCTOPOXAEHWS,
YCroBuWiA 3aneraHusi, Mopdonoruv, pasMepoB W xapakrepa pasMelleHus Ten
MonesHoro NCKOMaemoro, BblAepPXXaHHOCTM MX MOLLHOCTU, BELLLECTBEHHOIO cocTaea u
KavecTBa, XxapakTepa BOAO3ALUMTHOW TOMLIM Haf COMEeBbIMM Mnactamu, a Takke
npepgnonaraemoro cnocoba paspaboTtku.

MpuBegeHHble B Tabn. 4 o0606LWEeHHble CBeAEHUst O MMOTHOCTU CeTew,
NPUMEHSBLUMXCA NPU pa3BedKke MEeCTOPOXAEHWI MCKoMaemblx COMen B CTpaHax
CHI, MOryT y4utbiBaTbCA NPU NPOEKTUPOBAHUM FEONoropasBefoyHbiX paboT, HO MX
Hemnb3si paccMmaTpvBaTb kak obsizaTenbHble. [ns KaXgoro MEeCTOPOXAEHWsI Ha
OCHOBaHUM U3y4YeHUst Y4acTKOB [JeTanmsauum W TLATeNbHOro aHanmsa Bcex
VMEIOLLMXCS reONOrMYECcKnX, reom3nYecknx 1 KCNyaTaunoHHbIX MaTepuanos no
0aHHOMY WNM  aHamnorvyHbIM  MeCTOpPOXAEHWsIM 0GOCHOBbIBaOTCA  Haubonee
pauMoHarbHble FEOMETPUS U NIIOTHOCTL CETU pa3BenoYHbIX BbIPAGOTOK.



Cneumndmyeckas 0cobeHHOCTb pa3BeakM MeCTOPOXAEHWI MCKONaeMbIX Conen
- OrpaHuWYeHne BO3MOXHOCTM CryLUEeHUs pa3BedoyvHOM CeTW, Tak Kak Kaxaas
CKBaXXWHa MOXET CTaTb MPOBOAHWKOM B COSMsIHYIO 3aneXb BOA M3 Ha[CONeBblX
BOJOHOCHbIX FOPU30OHTOB, YTO OCIIOXHUT yCrnoBusi paspaboTku. Beugy atoro npwu
pasBeaKke MeCTOPOXAEHUA WCKOMaeMblx coneit (0COGEHHO KanuiiHO-MarHMeBbIX)
cnefyeT CTPeMUTbCS K [OCTMXKEHWIO HadeXHbIX pesynbraTtoB Npu MUHUMASIbHOM
uncne CKBaXWH 3a CYET WX pauuoHaribHOro pa3MelLeHUs, a Takke MOBbILLEHNUs
VMH(OPMAaTUBHOCTM [aHHbIX OypeHus nytem 6Gonee [eTanbHOro WCCRnefoBaHus
KepHa W NpUMEHeHUs reodusnyecknx wuccnegoBaHuin. [Mpu  HeobxogumocTu
YTOYHEHUSI TMONOXEHUS BEPXHEN rpaHuubl (KPOBMW) BOAO3ALUMTHOM TOMLWM MOTYT
ObITb OOMONHUTENBHO NPOBYPEHbI CKBaXWHbI, KOTOpblE HE OOIMKHbI NepecekaTtb
3anexw coneu.

Tabnuua 4
O606LIeHHble AaHHbIe O NNIOTHOCTU ceTeill pa3BeAOYHbIX BbIPa6oToK,
npuMeHsiemMble NpU pa3BeAke MECTOPOXAEHMIN UCKOMAeMbIX COornei B CTpaHax
CHIr

Ipynna PaccTosiHus mexay BblpaboTkamu (B M)

MecTo- Tvnbl MecTopoXaeHun
poX- A B Cq
AeHnn

1 MnacToBble, BblAepXaHHbIE MO MOLLHOCTU

1 Kavecrey coneir 800-1200 |1200-1600 | 1600-2400

MnacToBo-NMH3006pa3Hble, OTHOCUTENBLHO

BblAepXaHHble MO MOLIHOCTU U KayecTBy| 400-800 | 800-1200 | 1200-2000
cone

2 JIMH3006pasHble, LWITOKO- U Kynonoobpas-
Hble, HEBbIAEPXXaHHbIE MO MOLHOCTU W
CTPOEHWIO CONSIHON TOMLM WIU MO Kave-
CTBy COMeli, a Takke MnacToBble 3anexu
CPaBHUTENbHO MPOCTOTO  CTPOEHUS  CO
CIMOXHbIMW  FOPHO-TEONOMMYECKUMU  YCrO-
BUsIMK paspaboTku

- 400-800 800-1200

3 MeCTOpOXAEHUsI O4EHb CMOXHOMO CTpoe-
HUSI C PE3KO U3MEHUMBOM MOLLHOCTBIO WK
UCKMIOUNTENBHO  HEBbIAEPXKaHHLIM  Kave-
cTBOM conef, cBsi3aHHble c
CONSIHOKYMOMbHBLIMW CTPYKTYpamm

- - 100-400

Ha ouenenHbIx MecTopokaeHunx pasBefoyHaa ceTb A4Nda KaTteropum C1 Nno CpaBHEHUIO C CEeTbIo
ana kateropum Cq paspexaercs B 2-4 pasa B 3aBMCMMOCTM OT CHOXHOCTM
reosiormM4eckoro CTPOEHN MeCTOPOXAEHNS.

Mpn passenke opoauileHckoro mectopoxaeHust buwodmta (1-9 rpynna) Gypenve
CKBaXXMH npowv3BoauTcst no Gonee nnoTHon cetu (ansi kateropum B - 400-800, ans
kateropun Cq -800-1200), yuuTbiBass MeHblUME pa3Mepbl 3anexen B CpaBHEHUU C
3anexxamm KaMeHHOIN COMU Ha 3TWX e MNoLaasXx.

28.  WcknioumtensbHON OCOGEHHOCTLIO MECTOPOXOEHUIA UCKOMaeMbIX COMnen
SIBNAETCS nerkas pacTBOPMMOCTb MONIE3HOMO MUCKOMaeMoro B BoAe, NO3TOMY BCe
BbIpaboTKM, BCKpbIBAKOLIME COMKU, SIBMSAOTCS MNOTEHUMANbHBIMU  MPOBOAHUKAMU
HaACoNeBbIX W MOBEPXHOCTHbIX BOA WM MOTYT CIYXWTb MNPUYMHOW BO3MOXHOIO
3aTonneHuss conesoro pyaHuka. [loaToMmy Bce BblpaboTKW, NpPOWAEHHbIe Ha
MECTOPOXAEHUAX UCKONaeMbIX COreil, JOMkKHbI GblTb COOTBETCTBYOLMM 06pa3om
3aTamnoHWpOoBaHbl, a MpW BCKPbITUM CONeit FOpHbIMK  BbipaboTkamu, BOKpYr
pa3BefjoYHbIX BbIpabOTOK OCTaKTCS! OKONIOCKBAXKWHHbIE U OKONOCTBOMbHbIE LIENUKM
anametpom 200 m.

29. [ns noaTBepXaeHUs 4OCTOBEPHOCTU 3anacoB OTAESNbHbIE Y4acTKW Mnu
rOPU30HTbI MECTOPOXAEHWI [OMkKHbI ObiTb pasBedaHbl Gonee petanbHo. 3T
yyacTku cregyet usyyaTb M onpo6oBaTb NMo Gonee MMOTHON pasBedoOYHON CeTH,
OTHOCUTENbHO  MNPUHATOW  Ha  OCTanbHOM  YacTM  MecTopoxaeHusa. Ha
MECTOPOXAEHUAX 1-i rpynnbl 3anackl HA TakKUX yvacTkax UMW ropu3oHTax OOMMKHbI
6bITb pa3BedaHbl No kateropun A u B, 2-i rpynnbl - no kateropun B. Ha pa3sse-
[aHHbIX MECTOpOXAeHUsX 3-i rpynnbl ceTb Pa3BeAoYHbIX BbIPabOTOK Ha yyacTkax
Aetanusaumm LenecoobpasHo crywiaTb, kak NpaBuio, He MeHee Yem B 2 pasa no
CpaBHEHWIO C NpUHSATOM Ans kateropun C1.

YuacTkv Aetanusaumm AOMKHbI OTpaxaTb OCOBEHHOCTU YCNOBUIA 3aneraHns n
dopMy Ten, BMeLLaloWMX OCHOBHble 3anacbl MECTOPOXAEHWS, a TaKkke
npeobnagatoLlee Ka4ecTBO Cbipbsi. [10 BO3MOXHOCTY OHW pacnonaratoTcsi B KOHType
3anacoB, noanexalinx nepsoodepenHoln otpabotke. B Tex cnydasx, korga Takue
yyacTKM He XapakTepHbl [Ansi BCEro MEeCTOpoXAeHWst Mo ocobeHHoCTsM
reonorn4yeckoro  CTPOEHWsl, KayecTBy MOME3HOr0  WMCKOMAaemMoro U ropHoO-
reonorMyeckuM YcrioBusiM, [OSMKHbl OblTb AeTanbHO W3y4YeHbl Takke Y4yacTku,
yOOBreTBOpsioLLmMe 3TOMy TpeGoBaHuio. Pa3mepbl U KONWYECTBO  Y4YacTKOB
neTtanusauuyM Ha MeCTOPOXAEHUSIX OMNPEAEnsoTCs B KaXOAOM KOHKPETHOM criyvae
Heapononb3oBaTenem.

MonyyeHHas Ha ydyacTkax geTanu3auum uHdopmaums ucrnonb3yeTca Ans
06GOCHOBaHMWSI rpynmnbl CMOXHOCTA MECTOPOXAEHWS!, NOATBEPXKAEHUS COOTBETCTBUS
NPUHATON reoOMeTpUM 1 NIOTHOCTU CETH, a Takke BblOpaHHbIX TEXHUYECKUX CPEACTB
pasBegkM  OCOBEHHOCTSAIM  €ro  reonorMyeckoro  CTPOEHWUs,  ANsi  OLEHKU
[OCTOBEPHOCTU pe3ynbTaToB ONpo6GOBaHMS U MOACHETHBIX NapaMeTpoB, NMPUHATHIX
npu nopcyeTe 3anacoB Ha OCTanbHOW 4acTW MECTOPOXAEHWS, a Takke YCIOBWIA
pa3paboTku MmecTopoxaeHuit B LenoM. Ha paspabatbiBaeMblx MECTOPOXAEHUSIX AN
3TUX Lienein NCnosb3yTCst AaHHbIE 3KCMNyaTaLMOHHON pa3Beakn 1 pa3paboTku.

30. Bce pasBenouHble BbipaboTkM M BbIXOAbl MPOAYKTUBHLIX TEn Ha
NOBEPXHOCTb [OMKHbI ObiTb  3a40KyMeHTUpOBaHbl. Pesynsratel onpo6GoBaHus
BbIHOCSITCA Ha MNEPBUYHYID [OKYMEHTaUMIO U CBEPSIIOTCS C  reoslorMyeckum
onvcaHuem.

BblgeneHHble nnacTbl coner AoMmKHbI BbiTb NPOCNEXeHbl U CONOCTaBnNEHbI BO
BCeX pa3BefoyHbix BblpaboTkax. [py AOKyMeHTaUuM KepHa MOMoXeHue niacToB B
pa3spese U UX MOLLHOCTb CrefyeT YTOYHWUTb Mo AaHHbIM KapoTaxa. LlenecoobpasHo
NpoBOAUTL (hoTOrpachMpoBaHne KepHa Ha LIBETHYHO MNIEHKY.

MonHoTa UM KayecTBO MEPBWUYHOW [JOKYMEHTaLUuW, COOTBETCTBME €€
reornornyeckum OCOBEHHOCTSIM  MECTOPOXIAEHWS!, MPaBWUNbHOCTL  ONpeaerneHus



NPOCTPAHCTBEHHOTO MOSIOXEHWUS CTPYKTYPHbIX 31IEMEHTOB, COCTaBNEHUSI 3apUCOBOK
N UX OMUCaHWUI OOMKHBI CUCTEMATUHECKN KOHTPONMUPOBATLCS CIIMYEHWNEM C HATypoW
KOMMETEHTHbIMU  komuccusimm.  OueHVBaeTCsl Takke KavyecTBO [eonornyeckoro
onpo6oBaHMsi (BblAepPXKaHHOCTb CeYeHUs U maccbl npob, cooTBeTCTBME WX MNO-
NOXEHNs  OCOBEHHOCTSIM  reonorMyeckoro  CTPOEHWs  yvacTka, MOMHOTY WU
HenpepbIBHOCTb 0T60pa Npo6, Hanuune 1 pesynbsTaTbl KOHTPONBLHOrO ONpPo6oBaHNS).

31.  Bce pa3BefoyHble 1 aKcnyaTaLMoHHble BbIpaboTKW, BCKPbIBLUME CONK,
a TakKe eCTeCTBEHHble OBHaXEHNS CONSHbIX 3anexen AOoMKHbI OblTb ONPoBoBaHbI.
Cnocob onpo6oBaHusi, AnMHa onpobyemMblx MHTEpBanoB, HayarnbHas macca npob,
paccTosHUA MeXay HWMW OnpedensioTcs € Y4eTOM BHYTPEHHEro CTPOeHUs
NPOAYKTUBHON TOMLUM, MOLLHOCTW COMSHbIX 3amnexel, CTeneHn OJHOPOAHOCTM
cocTaB, kayecTBa coneil WM xapakTepa pacnpepeneHus npupoaHbIX —pas-
HOBUAHOCTEN.

Bo Bcex BbipaboTkax consiHas Toniwia [JOMmkHa onpoboBaTbCA Ha MOIMHYo
BCKPbITYI0 MOLLHOCTb. OnpobytoTcsi ConsiHble NMacTbl, HECOMSHbIe NMOPOAbl MeXay
nnactamu, a TaKkke nopogbl, NepekpbiBatoLLe 1 NOACTUNAIOLME CONSHbIE NNAcThl.
Mpo6bl HeobxoAMMO OTOMpaTb MOCMONHO, YYUTbIBAsi MBMEHEHUE COCTaBa conen u
CTeMeHU WX 3arpsisHeHus npumecsmu. [nuHa onpobByemoro uWHTepBana B
0O[HOPOAHbIX TOMLLAX COCTaBMSieT 1-2 M; MOLLHbLIX OAHOPOAHbIX MO COCTaBY 3arexei
OHa MOXeT ObiTb yBenuyeHa [0 5 M; UCKMioYeHWe NpencTaBnsloT WHTepBarnsl,
pacronoXeHHble Ha KOHTaKTax CofsiHbIX NnacToB. ManomolyHele npocnou
HecomnsiHbIX MOpof, CenekTWBHas oTpaboTka KOTOpbIX HEBO3MOXHA, BKIOYAOT B
npo6y, npeABapuTENbHO U3Y4MB COCTaB UX pacTBOpuUMOiA yacTu. Mpu BblaeneHum
MHTEpPBanoB onpo6oBaHUs crieayeT yunTbiBaTh AaHHbIE KapoTaxa.

MpuHaTeIn  mMeTog UM cnoco6 onpoGoBaHus  [OMKHbI  obecneuynBaTb
HamborbLLylo [OCTOBEPHOCTb PE3yNnbTaToB MPU AOCTATOMHON NMPOW3BOAUTENBHOCTU
1 3KOHOMWUYHOCTU. B criydae npMMeHeHWst HEeCKObKUX Cnoco6oB onpo6oBaHust OHW
[OMKHbI GbITb COMOCTaBIEHbl MO TOYHOCTU Pe3ynbTaTtoB U JocToBepHOCTU. [pu
BblbOpe reonormyeckmx crnocoboB onpo6oBaHus  (KkepHOBbIM, 60pPO3OOBbIN,
3aMPKOBbIA M Ap.), ONpeaeneHnn kadecrtsa otbopa u obpaboTku npob, oueHke
[I0CTOBEPHOCTU MeTof0oB onpoGoBaHus cnenyet PYKOBOACTBOBATLCS
«TpeboBaHMsiMM K  OBGOCHOBaHWIO ~ [OCTOBEPHOCTM  OMNpobGoBaHWst  pyAHbIX
MeCcTopOXaAeHUN», yTBepxxaeHHbIMK Mpeacenatenem MK3+23 gekabps 1992 1.

[ins cokpallueHnsi HepauuoHanbHbIX 3aTpaT Tpyda W CPeacTB Ha oTbop u
obpaboTky npo6 pekomeHAyeTcs UWHTepBanbl, noanexawme onpobosaHutio,
npeaBapuTenbHO  HaMeTUTb MO [JaHHbIM - KapoTaxa WM AaHHbIM - saepHo-
unsmnyeckoro onpoboBaHusi (HENTPOHHO-AKTUBALMOHHBIA W HEWTPOHHBLIA ramma-
kapoTtax). MpumeHeHne reodusnyecknx MeTogoB onpoboBaHUsA M UCMONb3oBaHUe
MX pesynbTaToB NpW MofcyeTe 3anacoB pernameHTupyetcs «MeToanyeckummn pe-
KOMEeHAauMaMU no  reocuamyeckomy onpoboBaHWMio NpW  MOACYeTe 3anacos
MECTOPOXAEHUIA METanNOB U HEPYOHOIO ChiPbsi».

B ckBaxwuHax KonoHkoBoro BypeHus onpobyeTcsi KepH; B rOpHbIX BbipaboTkax
npumeHsieTca Goposgosoe onpobosaHue. OT6op nNpob M3 KepHa MNPOM3BOAMTCA
nyTem BbICBEPNNBaHUS MO €r0 OCW OTBEPCTUS NMOCTOSIHHOTO Anametpa (8-16 Mm) u
cbopa obpasytoLLerocsi NopoLLKa, a Takke pacnunMBaHUs KepHa BAOMb OCK Ha ABe
NONOBWHBI U A1 CKBAXWH NOA3EMHOro GypeHust ManblM AuMameTpom - oT6opom B
npoby Bcero kepHa. WHTepBanbl C pasHbIM BbIXOOOM W COCTOSIHUEM KepHa
onpobytoTcs pasgensHo. MNpu paspyLueHHoM kepHe B npoby cnepyet otbupaTb Becb
maTepuan. Pasmep 6oposdbl npu onpoboBaHUM TOPHbIX BbIPabOTOK 0ObLIYHO
npuHUMaeTcs paBHbIM 5x3 cM. pu 3HaYUTENbHOW HEOOHOPOAHOCTW COMent OH
yBenuymBaeTcs.

Onpo6oBaHne consiHbIX NOpoA HeoBXOAMMO OCYLLECTBNSTb B KpaTyanime
cpoku nocne OypeHUst UMM MPOXOAKM TOpHbIX BbIpaboTok, B 0COGEHHOCTU npu
HanMuMm  BbICOKOTMIPOCKOMUYHBIX WM NErko MOABEPraloLMnXCs  PasfoXeHUo
COMSHbIX MWHepanoB. [nuWTenbHoOe XpaHeHWe OToOpaHHbIX MpPo6 HesonycTUMO.
Mpobbl  BLICOKOTMIPOCKOMWUYHbLIX ~ coneit  (KapHanmuT, 6uwodut) u  conen,
nofBepraroLmxcs GbICTPOMY pPa3NOXEHWIO (KauHWT, naHrbeHnT), cnepyet napa-
(MHMPOBATL UMW XPaHWUTb B repMETUYECKV 3aKpblBalOLLENCs (Nyylle CTEKNSIHHOW)
nocyne. Mpobbl CUNbBUHWTA MM KaMeHHOW conu [0 Havana aHanm3oB MOXHO
COXPaHATb B NONMITUNEHOBLIX NakeTax.

32. KayecTBo onpo6oBaHus No KaxgoMy NPUHATOMY MeToay v crnocoby u
No  OCHOBHbIM  pa3HOBMOHOCTAM  conenm  HeobXoOAMMO  cucTeMaTUyecku
KOHTPONMpOBaTb, OLIEHMBasi TOYHOCTb M [OCTOBEPHOCTb pesynbratoB. Cnepyet
CBOEBPEMEHHO  MpOBepsATb  MOMOXeHWe nNpob6  OTHOCUTENbHO  ANEMEHTOB
reonorn4yeckoro CTPOeHUs!, HaAEXHOCTb OKOHTYPVBAHWSA NPOAYKTUBHbBIX 3anexen no
MOLLHOCTH, BbIAEPXXKAHHOCTb MPUHATBEIX NapameTpoB npoG W COOTBETCTBUE
dakTuyeckor Maccbl Npobbl pacyeTHOW MUCXOAs M3 MPUHATOrO ceveHus 6opo3abl
unu hakTU4eckoro AmameTpa v BbixoAa KepHa (OTKMOHEHWs! He AOMKHbI MPeBbILLaTh
+10-20 % € y4eTOM N3MEHYNBOCTYU MIOTHOCTMN NOPOAHI).

[insi  KOHTpONs KepHOBOTO OMPOGOBaHWUS CreAyeT BbIMOMHATL KOCBEHHYIO
OLEHKY M36MpaTenbHOTrO PacTBOPEHWUsI CONMen MyTeM COMOCTaBMEHUSI CPEeaHUX
copepXaHuii aHanmnampyeMbiX KOMMOHEHTOB MPU PasnYHOM BbIXOAE KepHa, a Takxke
onpepensiTb BAUSIHAE NMPUMEHsIBLUEWCS npyu BypeHun NpoMbIBOYHOW XUAKOCTU Ha
pactBopumocTb  coneil. KepHoBoe onpo6oBaHue 3aBepsieTca  GOpPO3A0BbLIM,
LUMYpPOBLIM U BaroBbIM, BbINOMHSIEMbIMA B COMPSDKEHHbLIX FOPHBLIX BblpaboTkax, a
TalKke pesynbTaTvBHLIMU METOAAMM KapoTaxa CKBaxuH. Ha paspabaTtbiBaembix mMe-
CTOPOXAEHWSIX ~ 3anacbl COMern W COAEpXaHWe MONIe3HbIX  KOMMOHEHTOB,
paccunTaHHble Mo AaHHLIM CKBaXWH KOJIOHKOBOTO BypeHusi, criefyeT conocTaBuTh C
3TUMU Xe MokasaTensiMu, onpedeneHHbIMM Mo ropHbIM BbipaboTkam (B npegdenax
OOHUX W TeX Xe TOPU3OHTOB WIM MOACYETHbIX OIIOKOB), a Takke CPaBHUTL C
pesynbTatamut pa3paboTku.

O6bemM KOHTPOMNbHOrO oOnpoboBaHWs [AOMKEH OblTb [OCTATOMHLIM  AnNS
cTaTucTnyeckoin o6paboTkn pesynbTaToB M 060CHOBAHHbIX BbIBOAOB 06 OTCYTCTBUM
UMW Hanmuuuu cuctematmyeckux owmbok, a B crydae HeobxoAMMOCTU U Ans
BBEAEHUS MOMNPaBOYHbIX KOIULIMEHTOB.

33.  O6pabotky npob cnegyeT Npon3BOAUTL MO CXxeme, pa3paboTaHHoW ANnst
Kaxgoro mectopoxaeHusi. BennuvHa koadbduumeHta K npuHumaetcs 06blMHO
paBHov 0,1, a ANA NONMMMMHEpPanbHbIX KanuiAHO-MarHWEBbIX COMel U3MEHYMBOTO
cocTaBa WU TMpU  COAEPXaHUUM B COMSX BPEeAHbIX Mpumecen, 6nmskoMm K
npegernbHoMy Mo Tpe6GoBaHUAM rocyAapCTBEHHbIX CTaHAapTOB, TEXHUYECKUX
YCNoBUA WUNWN yTBEPXAEHHbIX koHauumi — 0,2. MNpaBunbHOCTb MPUHATON CXEMbI
obpabotkn npob n BenuumHa koadppuumenta K AomkHbl OblTb NOATBEPXAEHbI



npoBepeHHbIMN AaHHbIMK no aHanormyHelM MECTOPOXAEHUAM nnm
AKCMepMeHTanbHbIMU NCCNEA0BAHUAMM.

Mpu o6paboTtke npo6 HEoGXOOAMMO NPUMEHSITb MeToAbl, NO3BOnsoLWMe
MCKIoYaTh N3bupartenbHble NoTepu COMsSHbIX MUHEParnoB UM 3acopeHne Cornew.

34. XUMUYecKuii 1 BELLECTBEHHbIN COCTaB conen Heobxoaumo U3yynTb C
NoNnHOToN, obecneynBaiollet OLEHKY MNPOMBILUNEHHOMO 3HAYeHUst OCHOBHbLIX WU
NOMYTHbIX KOMMOHEHTOB, @ TaKke BMWUSHWUA BPEAHbIX MpUMeceil Ha KavyecTBO
BbiNyckaemMon npoaykumn. CopepxaHWs BCeX KOMMOHEHTOB AOSKHbl  ObiTb
onpefeneHbl B nMpobax XMMUYECKUMW, SAEpHO-reoU3NYECKUMU, CneKTparnbHbIMK
MeToAaMu NpeayCMOTPEHHBIMU FOCYAapCTBEHHbIMIU CTaHAAPTaMM UMK yTBEpPXAeH-
HbIMM Hay4yHbiM coBeTOM no aHanutudeckum Metogam (HCAM) n HayyHbim
COBETOM MO0 MeToAam MuHepanornyeckux uccneposaHuin (HCOMMMW). MepeyeHb
onpeaenseMbix KOMMNOHEHTOB B KaXAOM KOHKPETHOM Crlyyae ycTaHaBnuBaeTcsi C
y4eToM TpeboBaHW MPOM3BOACTBA WIIM COOTBETCTBYIOLIMX [OCYAAPCTBEHHbLIX U
oTpacrneBbIX CTaHAAPTOB, TEXHUYECKMX YCIIOBUIA U YTBEPXKAEHHbBIX KOHOMLIMNIA.

Bo Bcex npo6ax KanuiiHbIX U KanuiHO-MarHMeBbIX COMNeEN C MPOMbILLNEHHbIMU
KOHLeHTpauusamMm KC1, ycTaHaBnuBeawTca

coaepxaHust M92+, Ca2t, S02-, CI, TMrPOCKOMMYECKON W KpUCTannm3auMoHHON
BOAbl, @ TaKKe HEPACTBOPUMOTO B BoAe (MM COMSIHOM KMCMoTe) ocTaTka.
Bo Bcex npobax kaMeHHOW comum W cynbdaTHO-HaTPUEBbIX cornei

onpepensiotes conepkanus Nat, Cat, Mg+, SO42-, CI-, H20 u, B 3aBUCUMOCTM OT
Ha3HaYeHUs' COMM, HepacTBOPUMOTO B BOAE WNW CONSIHON KUCIOTE ocTaTKa.

Copepxanue Nat gonyckaetcs ycraHaenueats pacueTHbIM nyTem. B psae cnydaes
aHanu3 Ha HaTpuii LenecooGpasHo BbIMOMHSATL METOAOM NaMeHHOW hoToMeTpum.
Ha MecTopoxaeHWsix KaMeHHOW Conu, KanuiHbIX U MarHWeBbIX CONeln copepxaHue
C0z2~, u HCOz~ HeobxoguMo onpenenaTs B rpynnosbix npobax, a Ha
MECTOPOXAEHUSIX CynbaToB HaTpUsi U MPUPOAHON coapl - BO Bcex mpobax. Ha
CO0BbIX MECTOPOXAEHUSAX aHanuaupyetcs TaKke Na*, K*,
Ca?, Mg2+, SO42', ClI*, H20 n HepacTBOpMMbIE OCTaTkM B BOAE W COMSAHOW Ku-
cnote. B npobax  AaBcoHMTOCOAEPXAlUMX U [aBCOHWTOBbLIX  Nopop
onpegensietca Al203 B BOOHON BbITSAXKE, a Takke B HEPACTBOPUMbLIX ocTaTkax. Ha
Xeneso 0oBbIMHO aHanM3MpylTCA TOMbKO Te Mpobbl Conen, KOTopble OTIMYaloTCs
WHTEHCUBHOWN OKPaCKOMW UMK CUMbHbBIM 3arpsis3HEHNEM.

B cnosx come C nNpUMECbid OpraHWYeckux BeELLECTB onpeaensieTcs
B6UTYMUHO3HOCTb.

B rpynnosbix npobax, KpoMme yKasaHHbIX 9NEeMEHTOB, aHanuaupyoTcs
copepxaHusi 6poma, 6opa 1 NUTKS, @ B KapHaNIMTOBbLIX Nopodax Takke pybuans un
uesus.

I'pynnosble Npobbl COCTABAATCA M3 HABECOK, AybnukaToB psagoBbIX Npob ¢
O[VHAKOBON CTENeHblo W3Menb4eHUsi, OTOBPaHHbIX MO MOMHLIM NepeceYeHns M
pa3BeoYHbIMM BbipaboTkamn paboumnx NnacToB MK (Npyv HEOOAHOPOAHOM COCTaBe
cornen) - U3 oTAenbHbIX UX pasHoBuAHocTel. [Mpy GOMbLUON MOLLHOCTM COMSHBIX
nnactoB OJHOPOAHOrO COCTaBa enaTenbHO, 4TOGbl ANMHA  WMHTepBanos,
XapaKkTepu3yoLMXCa onpefeneHHon rpynnosBoin Npo6oi, cooTBETCTBOBaNa BbiCOTE
oTpabaTtbiBaeMoro crnost  unM  yctyna. Maccbl HaBecok  [OMkKHbl - GblTb
nponopuUyoHanbHbl AnNHaM COOTBETCTBYHOLLMX PSAAO0BbLIX NPob.

Mopsinok obbeavHeHus psaoBbIX Npob, obliee yvcno rpynnoBbix npob, a
Takke nepeyveHb ornpedensieMbiXx KOMMOHEHTOB B KaxAoM OTAENbHOM cryyae
cnepyeT obocHOBbIBaTL UCXOAst M3 OCOOEHHOCTEN MecTopoXaeHus u TpeboBaHui
NPOMBILLMEHHOCTM.

M3yyeHne nonyTHBIX NOME3HbIX KOMMNOHEHTOB NMPOU3BOAWUTCS B COOTBETCTBUM
¢ «PekoMeHAaUMAMM MO KOMMIEKCHOMY W3y4YeHUI0 MeCTOPOXAEHUA W nopacqeTy
3anacoB MOMYTHbIX MNONE3HbIX NCKOMaeMblX Y KOMMOHEHTOBY.

35. KauvecTtBo aHann3oB npob Heob6X0AMMO cucTeMaTUYeckn NpoBepsTb, a
pesynbTaTbl  KOHTPOMSA  CBOEBpPeMeHHO obpabaTbiBaTe B  COOTBETCTBUM C
meToanyeckumu ykazannamm HCAM, HCOMMMW u pykosoacTeysice OCT 41-08-272-
04 «YnpaBneHue Ka4yecTBOM aHanmuTU4eckux paboT. MeTtoabl reonormyeckoro
KOHTPONSI KayecTBa aHanuMTuyecknx pabot», yreepxaeHHbim BUMC+ (npotokon Ne
88 or 16 Hos6ps 2004 r.). Meonoruvyeckuii KOHTponb aHanu3oB npob cneagyet
OCYLLIeCTBNATb HE3aBNCUMO OT NabopaTopHOro KOHTPONS B TeYeHWe BCero nepuoga
pasBefknm MectopoxaeHusi. KoHTponio noanexar pesynbTaTbl aHanvM3oB Ha Bce
OCHOBHbl€, MOMYTHbIE KOMMOHEHTbLI Y BPEAHbIE NPUMECH.

36. [na onpegeneHusi BeNWYMH CryYalHbiX MNOrpeLlHocTel Heobxoaumo
NPOBOANTL BHYTPEHHUI KOHTPOMNb NyTeM aHanuaa 3almgpoBaHHbIX KOHTPOSbHbIX
npo6, oTobpaHHbIX U3 Ay6nukaToB aHanuMTU4eckux npob, B Ton e nabopatopuw,
KOTOpasi BbIMOMHAET OCHOBHbIE aHanu3bl, He No3AHee criedytoLLero kBapTana.

[ns BbISIBNEHNS M OLEHKM BO3MOXHbBIX CUCTEMATUYECKUX MOrpellHocTewn
[IOMKEH OCYLLECTBNSATLCS BHELUHUIA KOHTpONb B nabopatopuun, UMeloLein craTtyc
KOHTPOMbHOW. Ha BHELUHWIA KOHTPOMb HamnpaBnsioTcst AyOnukaTbl aHanUTUYecKux
npo6, XpaHsiLLMecs: B OCHOBHOIA NlabopaTopum 1 NpoLueALIne BHYTPEHHUI KOHTPOSb.
Mpu Hanuunm cTaHgapTHbIX 06pa3uoB coctaBa (COC), aHanornyHbIX uccnegyembim
npo6am, BHELHWA KOHTPONb  criedyeT — OCYLEeCTBNsATb, BKMYas WX B
3almpoBaHHOM BuAe B MapTuio Npob, KoTopble COAlTCs Ha aHanu3 B OCHOBHYIO
naboparoputo.

Mpobbl, HanpaBnsieMble Ha BHYTPEHHUA W BHELUHWA KOHTPOMb, AOMKHbI
XapakTepu3oBaTb BCE Pa3HOBMOHOCTM MOJIE3HOTO WCKOMAEMOro MeCTOPOXAEHUS W
Krnaccbl copaepxaHui. B obsizaTenbHoM nopsigke Ha  BHYTPEHHU  KOHTPOMb
HanpasnsoTcss Bce Mpobbl, MOKa3aBLUME aHOMAasribHO BbICOKME COAEepXaHus
aHanManpyembIX KOMMNOHEHTOB.

37. OObem BHYTPEHHEro W BHELIHEro KOHTPOMNs [AOMmKeH obecneynTb
NpeAcTaBUTENbHOCTE BLIGOPKM MO KaXAOMY Khaccy COAepXaHun u nepuogy
BbIMOSIHEHWS aHanuU30B (KBapTarn, nonyroaue, rof).

Mpu BblAENeHUU KnaccoB criefyeT yuuTbiBaTb MapameTpbl KOHAULMWIA Ans
nogcyeta 3anacoB (6OpTOBOE W MUHMManbHOE MPOMbILWNEHHOE copepxanue). B
cnyyae 6onbworo uucna aHanusupyembix npob (2000 n 6Gomee B roa) Ha
KOHTpONbHblE aHanu3bl Hanpaensetcd 5 % oT ux obuero konmuyectsa, npu
MeHblUeM 4Yucrie npo6 Mo KaxAoMy BblAENEHHOMY Knaccy copaepxXaHuid [OMmKHO
ObiTb BbINONMHEHO He MeHee 30 KOHTPOMbHbLIX aHanu3oB 3a KOHTPONMUPYEMbIn
nepviog.

38. ObpaboTka AaHHbIX BHELUHEro W BHYTPEHHEro KOHTPOMSA MO KaXaomy
Knaccy copepxaHuv npou3BoAMTCA MO nepuodam (keapTan, nonyrogue, rog),



pasgenbHO Mo KaxaoMy MeTody aHanuaa u nabopatopuu, BbIMOMHSIOLLEA OCHOBHbIE
aHanuabl. OueHKa CUCTEMATUYECKUX PacXoXaeHWin no pesynsratam aHanusa COC
BbINOMHAETCS B COOTBETCTBMM C MeToauyeckumy ykasanusmm HCAM  no
cTaTucTudeckon obpaboTke aHaNUTUYECKUX AaHHbIX.

OTHocuTenbHast cpefHekBaapaThdeckas MOrpeLlHoCTb, OnpeaerieHHas no
pesynbTataM BHYTPEHHEro reosiorMyeckoro KOHTPONs, He [OMKHa MpeBbliaTh
[OMyCTUMBIX 3HaYeHuiA. B npoTMBHOM criyyae pesynbTaTbl OCHOBHbIX aHAnM3oB Ans
[aHHOro Knacca CoaepxaHuii 1 nepuoga pabotbl nabopartopun GpakytoTcst u Bce
npobbl  nognexaTr MOBTOPHOMY aHanmu3y C  BbIMOSIHEHWEM  BHYTPEHHEro
reonorn4eckoro koHTpons. OfgHOBPeMeHHO OCHOBHOW nabopaTtopuen JOMKHbI ObITb
BbISICHEHbI MPUYMHBI 6paka v NPUHSATLI MePbI MO €ro YCTPaHEHWIo.

39. MNpu BbISBNEHWM NO [AaHHLIM BHELUHEro KOHTPOMS CUCTeMaTU4ecKux
pacxoxaeHui Mexay pesynbTaTamMu aHanu3oB OCHOBHOW U KOHTPOMMpYtoLLen
nabopaTtopum NpoBOANTCH apOUTPaXKHBIN KOHTPOMb. OTOT KOHTPOIb BbIMOMHAETCH B
nabopartopun, uMelowen cTatyc apbuTpaxHon. Ha apbutpaxHbil KOHTpOMb
HanpaBnsATCA XpaHslmnecs B nabopaTopun aHanuTuyeckne Aybnukartel psagoBbix
npo6 (B UCKMIOYMTENBHBIX CryYasix - OCTaTkM aHanUTUYeckMx npob), Mo KOTOpbIM
MMEIOTCS pesynbTaThl PSAOBbIX WM BHELIHWX KOHTPOSbHBIX aHanu3oB. KoHTpornio
nognexat 30-40 npo6 Mo kaxaomy Knaccy COAEepXKaHwi, Mo KOTOPOMY BbISIBNEHbI
cuctematuyeckue pacxoxaenus. Mpu Hanuumm COC, aHanornyHbIX uccnegyemMbim
npobam, Ux Takke criegyeT BKIoYaTb B 3allMPOBaHHOM BuAe B NapTuio npoo,
chaBaemblx Ha apbutpax. Ona kaxgoro COC pomkHo 6biTb nonyyveHo 10-15
pe3ynbTaToB KOHTPOMNbHBIX aHaNM30B.

Mpyv  noaTBepXOAEHWU  apOWUTPaKHbBIM ~ aHanU3oM  CUCTEMATUYECKUX
pacxoXaeHwii crefyeT BbISICHUTH WX MPUYMHBI, pa3pabotaTb MeponpusiTUs Mo
yCTpaHeHulo HeOOoCTaTKoB B paboTe OCHOBHOM nabopaTopuu, a Takke peLuuTb
BOMPOC O HeoBXoAMMOCTM MOBTOPHOrO aHanu3a Bcex npo6 [aHHOro knacca u
nepuoga paboTbl OCHOBHOW NabopaTopuu UM O BBEAEHWUW B Pe3yrbTaTbl OCHOBHbIX
aHanM3oB COOTBETCTBYHOLLENO MONpPaBOYHOrO koadduumeHTa. bes npoeeneHus ap-
BUTPaXXHOro aHanu3a BBeeHWe NoNpaBoYHbIX KOIPULMEHTOB HE JOMycKaeTcs.

40. o pesynbratam BbINOMIHEHHOTO KOHTponsi onpoboBaHus - oTbopa,
06paboTkm Npo6 M aHanu3o0B - JOMKHA ObITb OLEHEHA BO3MOXHAs MOrpPeLHOCTb
BbIAENEHUsI MPOMBbILLIIEHHBIX CONSIHBIX MHTEPBANOB U ONPEAENEHUs UX NapaMeTPOB.

41. O6bemHass Macca W BNAXHOCTb COMNen BXOAAT B YMCIO OCHOBHbIX
napaMeTpoB, WCMOMb3yeMbIX MNPU MOACYETE 3aMacoB MECTOPOXOEHWA, WX
onpefeneHve HeobXoaAMMO MPOU3BOAWTL ANS KaXZOW BbIAENEHHON MPUPOAHOW
Pa3HOBUAHOCTU MPOMBbILLIIEHHBIX (TEXHOMOMMYECKMX) TUMOB M COPTOB MCKOMaeMbIX
cornew U BHYTPEeHHVX 6e3pyaHbIX U HEKOHAULMOHHBIX MPOCIIOEB B COOTBETCTBUM C
«TpeboBaHMsAMM K onpedeneHnio o6beMHOM Macchl M BNaXHOCTU pyAbl AN noa-
cyeTa 3anacoB PyAHbIX MECTOPOXAEHWNY», yTBepXXaAeHHbIMK [MMpeacenatenem MK3 18
nekabpsa 1992 r.

[na nabopaTtopHoro onpeaeneHns ob6beMHON Maccbl OTOUpaeTca He MeHee
10-20 obpa3suoB kepHa MO KaxdOW pa3HOBMOHOCTU; B CBA3N C PacTBOPMMOCTbLIO
conen B BoAe QAna 3amepa obbema wucnonb3dyetcs KepocuH. Heobxogmmo
YCTaHOBUTb MUHEPANOTUYECKUA M XMMUYECKUA COCTaB MCMbITbiIBAEMbIX 06pa3LoB.
[Ona KanuiHbIX, MarHWeBblX COMei W npupogHon coapl obbemHas Macca,
npvHMMaemasi Npu nofgcyeTe 3anacoB, PACCUNTLIBAETCS C YYETOM KOPPENSILIMOHHOM
3aBUCKMMOCTU Mexay 06bEMHON Maccon U CoaepXaHWeM TeX UMW MHbIX KanuiHbIX,
MarHueBbIX, CO0BbIX U CyNb(aTHbIX MUHEPANOB.

Bce onepauuu no onpegeneHnto o6bemHoN Macchl (0TOOp, M3MepeHue,
B3BeLUVBaAHWE, pacyeTbl) AOMKHbI CUCTEMATMYECKU KOHTponupoBaTtbes. O6beMHas
macca rnopog 1 conein MoxeT BbiTb yCTaHOBIEHa Takke MO AaHHLIM MNIIOTHOCTHOO
ramma-ramma-kapotaxa (I'K-T).

42. B pesynbrate M3y4eHWs XUMMUYECKOrO W MWHEpanbHOro cocTasa,

TEKCTYpHO-
CTPYKTYPHbIX OCOBGEHHOCTE W  (PU3NYECKMX CBOMCTB COMen [OSkHbl  BblTb
BblAeneHbl NPUPOOHble Pa3HOBUAHOCTU CbIpbsi  MECTOPOXAEHWS, HameyeHbl
BO3MOXHbI€ MPOMBbILLIIEHHbIE (TEXHOMOrMYeckue) TUMbl U Cnocobbl Ux oboralleHns
Wnu nepenena.

IV. U3yuyeHmne TEXHONOrMYECKNX CBOWCTB MCKOMAaeMbIX MUHepanbHbIX
conew

43. B cBA3W C TPyAHOCTbIO MOMYYEHUS Ha MECTOPOXAEHUAX Conen us
KepHa Macchl MaTepuana, AOCTaTOuHOM AN NONyNpPOMbILUNEHHBIX UCCNeaoBaHuWit,
TEXHOMOrn4yeckne CBOWCTBA  WUCKOMaemblXx COnMerl  OBbIYHO  M3yyaroTcs B
nabopatopHblx  ycnosusix. [pu  umetowemcs onbite  nepepaboTkn  cone
aHanorn4yHoro KayecTea B MPOMbILLIIEHHbIX YCIOBUSIX AOMYCKAETCs UCMONb3oBaHne
aHanoruv, NoATBEPXKAEHHOW pesynbraTamu nabopaTopHbIX uccnegoBaHuin. Mpu
HameyaeMOM MCMONb30BaHUM COMen Ans HasHa4YeHW, Mo KOTOPbIM OTCYTCTBYeT
OonbIT nepepaboTkn B MPOMBILMEHHBIX YCMOBUSIX, @ Takke nNpu W3y4eHUu
BO3MOXHOCTM MUCMOJb30BaHNS Chbipbs, He oTBeYatoLlero TpeboBaHnsAM CTaHAapToB M
TEXHUYECKUX  YCNOBUWA, TEXHOMOrMYeckue  UCCnedoBaHWs  NPOBOAATCA MO
cneumansbHoON NporpaMme C 3anHTEPECOBaHHbLIMI OpraHM3aLusaMu.

OT60op npo6 ANs TEeXHOMOrMYecKUX WCCNeAOBaHUA Ha pasHbiX CTaausix
reonoropassefoyHbiXx paboT crieayeT BbIMOMHATL B COOTBETCTBUMM CO CTaHAAPTOM
Poccuiickoro reonorumyeckoro obwectea - CTO Pocleo 09-001-98 «Teepable
nonesHble MCKonaemble W TOpPHble MopoAdbl. TexHonoruyeckoe onpoboBaHve B
npouecce reonoropassefoyHbix paboT», yTBepXKaeHHbIM U BBeAEHHbIM B AeiCTBMeE
MoctaHoBneHnem [pesvanyma WcnonHuTenbHoro komuteta Bcepoccuitckoro
reonoruveckoro obuiecTsa (ot 28 aekabps 1998 r. Ne17/6).

44. [ns BblgeneHust TEXHONMONMYECKMX TWMOB W COPTOB  MOME3HOro
MCKOMaeMoro MOXeT MPOBOAMTLCS Feonoro-TeXHoNornvyeckoe KapTupoBaHue, npu
KOTOPOM ceTb onpoboBaHWs BblbMpaeTcsa B 3aBWCMMOCTM OT 4MCra U 4acToTbl
nepeMexaemMocTy MPUPOAHLIX pasHoBMAHOCTEN comnen. pu aTom pekomeHayeTcs
pyKOBOACTBOBaTbLCS CTaHAapToM Poccwuiickoro reonoruyeckoro obuwectea - CTO
Pocleo 09-002-98 «Teepable nonesHble Uckonaemblie M ropHble nopodbl. eonoro-
TEXHOMOrMYyeckoe KapTVpOBaHWE», YTBEPXAEHHbIM W BBEAEHHbIM B [eicTBue
MoctaHoBneHnem [lpesnamyma WMcnonHuTenbHoro komuTeta Bcepoccuiickoro
reonoruveckoro obuiecTsa (ot 28 aekabps 1998 r. Ne17/6).

MuHEepanoro-TeXHONOrMYeCkKUMN 1 MasbIMU  TEXHOMOrMYeckUMK npobamu,
oTOGpaHHbIMKM MO ONpPEeAErneHHoN CeTW, AOIKHbI ObiTb OXapakTepusoBaHbl Bce
npupoaHble  Pa3HOBUAHOCTU COreil, BbISBMEHHbIX Ha MecTopoxaeHun. [lo



pesynbtataMm WX WCMbITAHUA MNPOBOAWUTCA Teorioro-TexHonornyeckas Tunusauus
NPOAYKTUBHBIX — 3anexert MeCTOPOXAeHUs C  BblAENeHWEeM  MPOMbILLIIEHHbIX
(TexHonorn4yecknx) TUNOB M COPTOB CbiPbs, U3y4YaeTcst NPOCTPAHCTBEHHAS U3MeH-
YMBOCTb BELLECTBEHHOTO COCTaBa, (PU3UKO-MEXAHUYECKUX W  TEXHOMOrmyeckux
CBOWCTB pyA B npefenax BbiAeneHHbIX NPOMbILLIEHHbIX (TEXHONOrM4ecknx) TUMoB 1
COCTaBMSIOTCS reosoro-TexHONornyeckune KapTbl, MnaHbl 1 paspesbl.

[ins Kaaon NpUpoaHO (MUHepanbHOW) pasHOBUAHOCTM MCKOMaeMbIX Conen
[OMKHbI  ObITb  M3yYeHbl BeLLEeCTBEHHbIN (MWHepanbHbIA) COCTaB, TEeKCTYpHO-
CTPYKTYPHble OCOBEHHOCTM, pa3Mep OTAENbHbIX MUHEpPasbHbIX 3epeH 1 nx dopma,
XapakTep cpacTaHust ¥ pasmMep MUHeparbHbIX CPOCTKOB, Hammuve MexaHU4Yeckux u
rasoBbIX BKMIOYEHWUA, TBEPAOCTb, PAcCTBOPUMOCTb M  TUIPOCKOMUYHOCTb  COMW.
WccnepoBanna  BegyTcs € MPUMEHEHMEM  MUHepanoro-netporpadu4eckmx,
U3NYECKUX, XMMUYECKUX W [OpYyrux BWAOB aHanu3oB. Hapsgy ¢ onucaHvem
OTAEeNbHbIX MUHEParoB AAeTCA KONMMYeCTBeHHast OLEHKa WX pacnpoCTPaHeHHOCTU.
Obs3aTenbHO OnpefeneHe MUHEpanbHOro CocTaBa HepacTBOPMMOrO ocTaTka.
CpeoHVin MUHeparnbHbI COCTaB coneil MOXeT ObiTb Takke YCTAaHOBMEH NyTem
nepecyeTa XMMUYECKUX aHanM3oB YcpeaHeHHblX npob. Pesynbratel aHanusa
MUHEepanbHOro  cocTaBa  KOHTPONMPYKTCS  MUHepanoro-netporpacguyeckumm
vccnegoBaHusiMu. B HekoTopbix cnyvasix ansi 6onee npaBWMbHOTO nepecyeTa
HeobxoauMo onpegenuTb codepxaHue KapboHaToOB Kanmbuusi M MarHus B
HepacTBOpUMOM B Boge ocTatke. [Mpu nepecyete LenecoobpasHO Nonb3oBaTbCs
rpachukamy  (HomMorpammamu) cocTaBa OTAEMbHbIX MUHEpasnoB, 3HAYUTENbHO
obneryatooLwymMm npoecc nepecyeta.

B npouecce MuHepanorM4yeckux WCCrnefoBaHWM [OMKHO ObiTb  M3yyYeHo
pacnpefeneHne OCHOBHbIX, MOMYTHbIX KOMMOHEHTOB U BPeAHbIX NPUMECEN, a Takke
cocTaBneH 6anaHc ux pacnpegeneHns no gopMam MUHepanbHbIX COEANHEHWIA.

JabopaTopHble MCMbITaHUA NPOBOAATCA Ha Npobax, oTobpaHHbIX 06bIYHO U3
BTOPbIX MOMOBUHOK KEPHA U XapaKTepu3yoLLMX NPUPOAHbIE PasHOBMAHOCTU Conen B
npefenax oTAenbHbIX YacTen MeCTOpPOXAeHWs, Nnacta unu crnost otpaboTku. Yucno
npo6 Ansa Kaxagoro Tuna u copTa onpeaensieTcsi ¢ y4eTom BblAEpPXaHHOCTU cocTaBa
conen.

Ecnn pa3paboTky MecTopoxaeHWs Hame4yaeTcsi BECTU reoTeXHONOrn4yeckum
MEeTOAOM, TO ANSi U3YYeHUst YCIOBWI pacTBOPEHUSI conell oTbuparoTcs cTonbuku
KepHa WM MOHONWTLI Conen M HecomneBbiX Mopod. B pacconax kameHHomn conu,
KOTOpble npeanonaraeTcsi MCMonb3oBaTb B KayecTBe Cbipbs AONsi NPOM3BOACTBA
Xriopa W egkoro HaTtpa, OonpefensieTcs BblAerieHMe Bogopoga Mo amarnbramHow
npobe HacbILWEHHOro pacTeopa.

B pesynbrate nabopaTopHbIX MCCNeaoBaHWA AOMKHbI  OblTb  M3y4eHbl
TEXHONMOrmyeckne CBONCTBA BCEX BblAENEHHbIX NMPOMbILLNEHHBIX (TEXHONMOrMYECKMX)
TUMOB conen B cTeneHn, Heobxoammon Ans Beibopa onTUManbHOW TEXHONOTMYECKON
CXeMbl UX nepepaboTku 1 onpeaeneHnst OCHOBHBIX TEXHOMOTMYECKUX MnokasaTtenen
oboralleHnss 1 kavectsa nonyyYaemow npoaykumu. [pu 3TOM BaXHO OnpeaenuTb
ONTUManbHYl0 CTeneHb M3MenbyYeHuss conen, kotopasi obecneynT MakcumMarbHoe
BCKPbITUE LEHHbIX MWHEPanoB MpY MUHUMAanNbHOM OLlUnaMoBaHuM u cbpoce mx B
xBocCTbl. Ecnn conun noctynatot Ha oboralieHne, To creayer usyunTb BO3MOXHOCTb
MCMOMNb30BaHWA MOMy4YaeMblX NPU 3TOM OTXOAOB W BbIACHUTb HEOBXOAUMMOCTb
06e3BpexmBaHns MPOMBbILLIIEHHbIX CTOKOB.

YKpynHeHHo-nabopaTopHble Y MONYNPOMbILLNIEHHBIE TEXHONOMMYeckne npobbl
cnyxaT [Ans MpOBEpKM TEXHOMOTMYECKUX CXeM W YTOYHEeHWs mnokasartenen
oboraLleHns NMonesHoro MCKOMaemoro, MoflyYeHHbIX Ha nabopaTopHbIx npobax.
HanpaBeneHue, xapaktep ¥ 0GbeM MOMYNPOMbILLIIEHHbIX  TEXHOMOMMYECKUX
uccrnegoBaHuin, a  Takke Macca npob  ycTaHaBnuBalTCA  MPOrpammon,
pa3paboTaHHON OpraHu3auuen, BbINOMHAOWEN TEXHONOMMYecKMe uccrefoBaHus,
COBMECTHO C Heapornonb3oBaTenem M COrnacoBaHHOW C NPOEKTHOM opraHu3auunen.
OT160p Npob NponsBoANTCS NO CreLnanbHOMY NPOEKTY.

YKpynHeHHo-nabopaTopHble ¥ NOoNynpoMbllUNEHHble MPobbl AOMKHbI ObITh
npeacTaBuTeNbHbIMK, T.e. OTBEYaTb MO XMMWYECKOMY WU MUHEpanbHOMY COCTaBy,
CTPYKTYPHO-TEKCTYPHBIM ~ OCOBEHHOCTAM,  (DM3MYEeCKUM W APYIMM  CBOWMCTBam
cpegHemy — COCTaBy  MOME3HOr0  MCKOMAeMoro  AaHHOrO  NPOMbILWMEHHOro
(TEXHOMOrMYeCcKoro) TuNa C Y4eTOM BO3MOXHOMO pa3yBoXMBaHWS BMeLLALWMMK
nopogamu

[ins o6ecneveHnst NOMHOTLI XapaKTEPUCTUKM TEXHOMOMMYECKUX CBOWMCTB Comnen
Ha BceW nnowaau Wx pacnpocTpaHeHus npu oTbope HeobXOAMMO Y4uUTbIBaTb
M3MEHYMBOCTb KayecTBa CoOMel Mo MNpOCTUpaHMio U Ha rnybuHy. [Mpocnon
HEKOHAMLMOHHBIX COMen W HEeCONsiHbIX NOpof, KOTOpble He MOryT GbiTb BbiAeneHb!
npu paspaboTke MeCTOpOXAeHUs, crieayeT BKMoYaTb B COCTAB TEXHONMOTUYECKUX
npo6.

45, BellecTBeHHbIN cOCTaB U TEXHOMOrMYeckMe CBOMCTBA COMner OOMMKHbI
6bITb U3yYeHbl C AeTanbHOCTbIO, obecneymBatoLLel nonyyeHne UCXoOHbIX AaHHbIX,
[OCTaToOYHbIX [ANS MPOEKTUPOBAHWS TEXHOMOTMYECKoW cxeMbl nepepaboTkn ¢
Haubonee NOMHbIM M pauoHanbHbLIM UCMOSb30BaHUEM MOME3HOTO UCKONaemoro.

MoMUMO  M3yYeHUs BO3MOXKHOCTM MPUMEHEHUSI CbipbS MO  OCHOBHOMY
HasHayeHuto, HeobXxoaMMO NPOBOAUTL COOTBETCTBYIOLLUMIA KOMMMEKC aHanusoB W
MCMbITAHWIA U ANS APYTUX HasHa4YeHWI, BKNOYas yTUnnsaumio otxodos npu fobbive
NonesHoro NCKoNaemoro.

46. TpeGoBaHUS K KayecTBYy OTAEMbHbIX BWAOB MWHEpanbHbIX conen u
npoaykToB Ux nepepaboTku pernameHTUpytoTcs cooTBetcTBytowmmMu FTOCTamu n
TEXHUYECKUMU YCIIOBUSMMU.

47. B coctaBe KameHHOW COMU 3KCMMyaTUpyemMblX W pasBefaHHbIX
MecTopoxaeHun Poccun cpedHee copepxaHue XMOpUCTOro HaTpusi BapbupyeT oT
76,6 % (CeperoBckoe, Pecnybnuka Komu) no 98,9 % (3vumuHckoe, B MpKyTckoi
obnacTtu). BpeaHbIMu npymecsimm B HUX MOTyT BbITb cynbdatkl kanbuus (0,1-6,2 %)
W HepacTBOpuMbI ocTatok (oT cnegoB Ao 10-20 %), CNOXeHHbI B OCHOBHOM
kapboHaTaMu KanbUMSi U MarHus, [MUHUCTBIM U APYrMM, WHOrga OUTYMHbIM
BELLECTBOM.

KameHHas conb, fobbiBaeMass B TBEpPAOM BuAe, AOMKHA B €CTECTBEHHOM
COCTOSIHUM YOBNETBOPATL TPebOBaHMSIM K COCTaBy MULLEBOW WU TEXHUYECKOW
conu. B kavecTBe MuLLEBON COMW BbLICLLETO W MEPBOrO COPTOB paspabaTbiBaeTcst
KameHHast conb Mneukoro (B cpegHem 98,3-98,5 %) u Teipetckoro (98,1 % NaCl)
MeCTOpOXAeHUI cooTBeTCTBEHHO B OpeHbyprckoin u MipkyTckor obnacrsx).

Mpn pa3paboTke KamMeHHOW COMM CnocoboM CKBaXMHHOTO PacTBOPEHMUS
HepacTBOpMMble NPUMECU OCTalTCs B Heapax, a nNpOAyKTUBHBLIA paccon
oborallaerca XnopucTtbiM HaTpueM. Hanpumep, YconbCKOM MeCTOpOXAeHUU



(MpkyTckass obnacTb) BbINycKalOT COMb  Mapku «3OKCTpa» Npu  codepaHuu
xnopwucToro Hatpus 92-98,5 %.

48. Ha MecTopOXOeHMSAX KanuWHbIX W KanunMHO-MarHweBblX conen B
CUMbBMHUTAX W  KapHanIMT-CUNIbBUHUTOBbLIX MOpoJax CpeaHue copepxXaHus
K,OBapbupyeT oT 16 % (CtapobuHckoe mecTopoxaeHune, benopyccus) no 23,4 %
(TioberataHckoe, Y3bekuctaH). AHanorMyHbii nokasaten no BepxHekamckomy
mecTopoxaeHuto paseH 17,5 % (no yyactkam mensietcs ot 15,3 go 22,1 %), no
Henckomy Heckonbko Bbiwe - 21,99 % (nNpy Bapuauusix no oTAenbHbIM BuAaM
cunbBuHUTOB OT 21,4 Ao 26,0 %). MuHUManbHble KOHAWLUMOHHbIE coaepXKaHus
K,Oansa Takvx MecTopoxaeHuin npuHuMatotcst B npefenax: 6oprosoe - 6,3-12,6 %
(CrapobuHckoe, Kapabunbckoe, Henckoe), no nepecevexuto nnacta - 9,5-10,1 % un
no 6noky - 13,9-17,0 % (BepxHekamckoe, CTapobuHckoe).

OCHOBHOW TOBapHOW NpoAyKUMEN KanuiHbIX Conen (CUNbBUHWUTA) SIBNSIETCS
Kanuii xnopucTbii, cogepxaHme K,0 B KOTOPOM AOMKHO BbiTb He Hibke 58-60 %.
Ha BepxHekaMCKOM MeCTOPOXAEHWN U3 CUMbBUHUTOB C copepxaHnem 26-32 %
KC1 nonyyatot 95-99 % xnopucTbiit kanuii. KapHannuTtosble nopogbl oboraLyatotcs
C nomnyyeHnem oboralleHHOro kapHannuta - cogepxaiero 31,5 % MgCl2 (13
conew ¢ cogepxaHnuem 24 % MgCl2).

48. O6oralleHne CbIpblX CUMbBUHUTOBbLIX W KapHannuWTOBbIX Cconen
NpOV3BOANTCSt B OCHOBHOM [BYMsi croco6amu: XMMUYEeCKUM UMW ranypruyeckum
(pacTBOpeHueM-kpucTannusaumern) u dnotaumenn B HacCbILWEHHbIX pacTBopax
(NpuHUMNUanbHble cxemMbl oboralleHns npuvBedeHbl B npunoxenusix 1 u 2. OAns
oboraleHnsi  KarMiHbIX ~ COMEN  CMOXHOIO  MUHeparorMyeckoro  coctasa
NpUMeHsieTcsl, KpoMe  (PrOTaUMOHHOTO U XMMUYECKOro  CrnocoboB, Takxke
anekTpocTaTnyeckuin metogd. MNokasatenu oboraleHns KanuiHoO-MarHueBbIX conen
B pa3nuyHbIX CTpaHax NpuBeAeHsb! B Tabnuue 5.

Tabnvua 5.
CpaBHUTeNbHbIe NoKa3aTenu o6oralleHnsa KanMiHo-MarHueBbIX conen
Cnocob6 Crpana v npeanpu- | Copepxanue | Ussneuvenue KCI,| CopepxaHue
oboratieHus atve KOMMOHEHTa B % KClB
pyae, % npoayKunM,
KCI H.O. %

1 2 3 4 5 6
KomburHupoBaHHbivi | KaHapa - Pokansun,| 43,0 1,0-7,0 88,0 >95 %
(cbnotaums  + AnnatH, NaHuraH,
ranyprus) Kopu

Kanapa - 41,0 3,0 85,0 [ —
MeHobCKBUH
AHrnus - boynbu 45,0 13,0 80,0 —«—
®paHuusa - Teogop, 25,0 15,0 93,0 —_——
Awmenus
dnoTaunoHHbIN Fepmanus - Linnuty, 19,7 0,4 88,2 ——
Poccus - CKPY-2 26,6 1,48 82,6 ——
CKPY-3 26,0 1,42 84,2
Fanypruyeckuin ®paHuunsa - Amenus, 25,0 15,0 93,0 —_——
Mapus-Ilynsa
FepmaHus - Tomac- 20 83,4 —_——
MioHuep
Poccust - CKPY-1 26,2 1,43 85,1 J—
BKPY-4 32,0 2,7 84,4 ——

Fanypruyeckuin metop oboralieHnsi no3BonseT nepepabaTtbiBaTb COMM C
Bbicokum (6onee 30 %) copepxaHWem HepacTBopuMMmoro octatka. OpHako npu
[aHHOM MeTofe 3HauYMTEenbHO YBENMUYMBAIOTCS 3aTpaThbl HA NPOMBbIBKY Lunamos. Mpu
dnoTaummM coneil, B COCTaB KOTOPbIX BXOAAT MWHepamnbl C  Pa3NUYHON
pacTBOPUMOCTbIO  (CUMbBWH, KaWHWUT, NaHrGENHWUT, NONMranmuT), 4YacTb W3 HUX
ocTaeTcs B LWname (MaHrbeiHWT, NonuranuT) Unmn yxoauT C MPOMbIBHBIMU BoAamm
(CMNBBUH, KaUHNT).

Ha nokasatenn oboraleHnsi KanuiHblXx conei OTpuuaTenbHO BNMSET
Hannune MgCl2. Ero npegenbHoe cogepxaHue npu dpriotaunoHHOM oboraileHun
cocTaBnsiet 5 %, a npu ranypruye-ckoi nepepabotke 15 %.

TpaauumnoHHble cnocobbl oboraleHns (ranypruieckuii u dnoTaunoHHbIN) 13-
3a MpUCYLLMX MM HeOOCTaTKOB - BbICOKAs MapoOeMKOCTb M KOppo3us annapartypbl
NepBoro, MOBbLIEHHbIA PacXoh 3NEKTPOIHEPrUM AN TOHKOTO W3MENbYEHUst U
HEBO3MOXHOCTU W3BMEYEHUST MOMYTHBIX KOMMOHEHTOB BTOPOTO - YacTO AOMOJHSIOT
MeTodaMu  3rneKTpuyeckoi cenapauuu. NS MOBLIWEHWS  W3BIIEKAEMOCTU
XMOPWUCTOrO Kanusi Npy NoBbILIEHHOM coAepXXaHun kapHannuTa (6onee 3 %) nopoagy
npeaBapuTenbHO OTMbIBAIOT XOMOAHBIM PaCTBOPOM, HaCbILLEHHbIM  Xropuaamu
HaTpusi 1 Kanusi.

Ha conenepepabartbiBatowux npeanpusituax Fepmanum, ®paHumm n KaHagpl
LUIMPOKO NMPUMEHSIIOT METO/bI ANEKTPOCTATUYECKON, SNEKTPOKOPOHHON cenapaLmm.

B KaHage ans BbioeneHust naHrbeHuTa U3 CUNbBUHUT-NAHIOEMHUTOBBIX
nopoz MCnonb3aytoT rpaBUTaLuoHHoe oboralleHne, B Benopyccun ero npumeHsitot
Ansi pasgeneHns 6eaHbIX CUNIbBUHUTOB B MarHUTHOW CyCreH3uu.

Bornee nepcnekTMBHLIMM MOANMUKALMSIMU TPaBUTALIMOHHOTO oboralleHust
conen SABNAOTCA MarHuTormapoanHamuyeckas cenapaums (MI-cenapaumsi) u
depporvgpoctatuydeckas cenapauusi (®rC-cenapauunsi), B KOTOpbIX pasgeneHve
COMSIHBIX W APYrUX 4acTuL, NMPOWCXOAWUT HE TONMbKO MO MMOTHOCTW, HO U C y4eToM
3MNeKTPOMarHMTHbIX CBOWCTB MUHepanoB v pabovei cpeabl (Nnpu MI-cenapaunn -
HacblILeHHbIN 0B0pOTHLIV Lwenok, npu ®rC-cenapauun - KonmnougHasi aMynbCusi
OKWCII0B Xene3a B pacTBope).

KoHBEPCUOHHbIE MEeTOAbl AAlT BO3MOXHOCTb MonyyaTb Gornee LeHHble ©
AedULMTHbIE NPOAYKTbl MO CPaBHEHWMIO C UCXOAHLIMW KOMMOHEHTaMM COMsiHbIX
nopog v nx pactBopoB. OHK OCHOBaHbI Ha XMMUYECKUX Npeobpa3oBaHKsix XNOpUaAoB
HaTpWs U Kanusi B Apyrvie BoOopacTBOPUMbIe COMnM - kapboHaTbl U cynbaTbl HaTpUsI
1 Kanusi u nx NpovaBoaHbIe.

Mpumepom  MOXeT  CrnyxuTb nepepaboTka  reoTexHONorn4yecknux  (u
ranyprm4eckmx) pacconoB XfOPUCTOro HaTpus No ammuadHoMy cnocoby (cnocob
ConbBe) ¢ NPoM3BOACTBOM KanbLMHUPOBAHHOW COAbI.

50. B c©BSiI3n C nporpeccupyloliMM  pa3BUTMEM NpU  3KChnyaTaumu
MWUHepanbHbIX COMen reoTeXHONOrNYeckoro Metoga WX [A06bluM  aKTyarbHOWM



cTaHoBWTCS Npobnema nepepaboTku Nony4yaeMbix paccomnos.

leoTexHomnornyeckne pacconbl, nofnyyYaemble 3a CYeT  PaCTBOPEHUS
cunbBUHUTOB B npoBuHUMM CackaveBaH (KaHapa), copepxat 13,4 % xnopucrtoro
kanus un 18,8 % xnopuctoro Hatpusi. B 3aBogckux ycrnoBusix MX nopsepraloT
BbiNapuBaHuio B oborpeBaemMblx napoM Tpy6yaTbix annapatax. locne otgeneHws
KPUCTaNMoB XMOPWUCTOro HaTpMsi paccon MocTynaeT Ha BaKyMM-KpUCTannusauumio.
CryLLeHHasi CycneHsns KpMCTansoB XJIOPUCTOro Kanusi NocTynaer Ha LeHTpudyry,
oTdhyroBaHHbIN NPOAYKT cywwaT B 6apabaHHbIX CyluMnkax U noaBepraioT paccesy C
nony4yeHnem rpaHynuposaHHoro (-3,33 - +1,17 mm), kpynHosepHuctoro (-2,38 -
+0,28) n craHgapTtHoro (-1,65 - +0,1) npogykToB, cogepxalmx 98,9 % xnopucrtoro
Kanvs B nepecyeTe Ha cyxoe BeLlecTBo. MonyTHO C HUMK NPOM3BOAST MOBaPEHHYIO
corb.

MopsemHble pacconbl 3atonneHHoro pyaHuka KeinH-Kpuk (wtat tOT1a, CLUA)
copgepxat 11,5 % xnopuctoro kanus n 20,1 % XNOpPWUCTOro HaTpUst U WMeKT
nnoTHocTb 1,24 T/M3. VX nepekaunsaloT B CafouHblii 6acceiiH, B KOTOPOM 3a cHeT
©CTeCTBEHHOrO WCMapeHnsi OCaXAaloT CUIbBUHUT, COCTOSILLMIA M3 CUMbBUHA U
ranuta (cootBetcTBEHHO oKono 37 u 54 %). CunbBuHUT oOTpabatbiBaloT
MexaHV3MpoBaHHbLIM CrMocoboM 1 noaBepraloT noTauMoHHOMY nepefeny Ao To-
BapHbIX MPOAYKTOB.

Ha Yconbckom [MO «Cubconb» [o6bITHIE Ha paccononpombiciie  Xmop-
HaTpueBbI paccon (copgepxanve NaCl B paccone coctaenser 307,6 r/n, CaS0, -
4,8, CaCl2 - 0,162, Ca(HCO05)2 -0,075, MgCl2 - 0,399) nogsepraioT COLOBO-
KayCTU4YeckoW O4MCTKe, 3aTeM ynapuBaloT B BaKyyM-kpucTannusatopax [o
BbINMaAEeHUs B 0Cafok TOHKO3EPHUCTOrO Xnopupaa HaTpusi, KOTOpbIii OTAENsoT OT
MaTO4YHOTO pacTBopa Ha BaKyyM-punbTpax W nocre BbiCyLUMBAHUS 3aTapuBaloT B
MeLUKW Unu acyloT B Nadykum B Ka4ecTBe KOHEYHOro mpopykta. MaTouHblii pacTBop
BO3BpaLLaloT B HavarbHyl0 CTaguio mpouecca [Ansi MOBbILEHUST KOHLEHTpaLum
paccona. llocrne HecKONMbKUX LWKMOB, KOrA@ B HEM HAKOMWUTCS HepomnycTUMble
coaepXKaHusi NpUMeceil, MaTOuHbIA Paccon BbIBOASAT U3 LiUKNa B LUNAMOXpaHUuLLE.

BecbMa nepcnekTMBHLIM BapyaHTOM  3NEeKTPOXMMUYECKOW nepepaboTku
COMneBbIX PacTaBOPOB SIBMSETCS MeTof anekTponuaa. CyTb ero 3aknovaeTcsi B TOM,
4YTO BaHHbl, B KOTOPbIX OCYLLECTBMSIETCS ONEKTPONM3, pasaensioT  AByMs
MemBpaHamMu Ha Tpu kamepbl. B cpeaHiolo U3 HUX NMOAAOT NPOAYKTUBHLIN pPacTBop,
a B OokoBble kamepbl MOMeLlAlOT dnekTpoabl, obecneuuBalolne OTBOA
HaCbILLEHHbIX KaTMOHaMM W aHUMOHaMW pacTBOPOB B pasHble Kamepbl. Takum
obpasom, pacTBOp cpedHen Kamepbl [OBOMbHO ObICTPO ocBOGOXAAlT OT
pacTBOpeHHbIX corneil. MeToa anekTpoAmanusa LUMPOKO NMPUMEHSIOT B AMOHUM U
APYTUX CTpaHax [nsi ONPecHeHWst MOPCKOWM BoAbl M MOMy4YeHWs M3 Hee cHavana
KOHLIEHTPUPOBAHHbIX PACcCOmNoB, a 3aTeM 1 Tpebyembix conen.

[N nonyTHbIX KOMMOHEHTOB B COOTBETCTBUM C «PekomeHaauusmu no
KOMMIMEKCHOMY ~ M3YYEeHUI0 MECTOPOXAEHUA W  MOACYETY 3anacoB  MOMYTHbIX
NomneaHblX UCKOMaeMbIX W KOMMOHEHTOB» HeOBXOAWMO  BbISICHUTb  pOpMbI
HaxoxaeHus n B6anaHc ux pacrnpefeneHvst B Npoayktax oboralieHus u nepegena
KOHLEHTPATOB, a Takke YCTaHOBWTb YCMOBUS, BO3MOXHOCTb U 3KOHOMMWYECKYH
LienecoobpasHOCTb UX U3BIIEYEHMSI.

fomxHa 6biTb M3yYeHa BO3MOXHOCTb MCMONb30BaHUS OBGOPOTHLIX BOA U
OTXOA0B, NOMy4YaeMblX NMPU PEKOMEHYeMOl TEXHOMOrMYeckoi cxeme nepepaboTku
MWHEPanbHOTO Cbipbsi, AaHbl PeKOMeHAaLMN N0 O4UCTKE NMPOMCTOKOB.

V. N3yuyeHune ruaporeonornyecknx, MHXeHepHoO-reosniormyeckmx, ropHo-
reoriorm4yeckux, 3KONIOrM4eckuxX n Apyrux NPpUpoAHbIX YCroBuin
MecTopOXAeHus

51. lvpporeonornyeckme ycrnoBusi MECTOPOXAEHWUS OOSKHbI ObiTb
[etanbHO M3yyeHbl U OTOOpaxeHbl Ha TMApOreonornyeckon kaprte Maclitabos
1:1000-1:10 000 (B 3aBMCMMOCTU OT Pa3MEPOB U CIIOKHOCTU CTPOEHWS).

mpporeonornyeckass kapTa (M kapTa BOAOMNPOBOAMMOCTM -  ANs
reoTexHosormyeckoro crnocoba akcnnyatauum) n paspesbl K Heil JOMKHbI oTpaxaTb
OCHOBHblE TMAPOreonornyeckne OCcoBGEHHOCTU MECTOPOXAEHMS, (PUNBTPALMOHHbIE
CBOWCTBA MOPOA COMSIHOWM 3anexu U BMeLLalolmx Nopoa U T.n., a Ans YCrnoBui
reoTexHonorMm, KpoMe Toro, - BOAONPOBOAUMOCTb NPOAYKTUBHBIX NMacToB B MNnaHe
W B paspese, nuToONormyeckne OCOBGEHHOCTU MOpOL W MOLLYHOCTb BOAOYMOPHbBIX
TOPU3OHTOB, BbLICOTY Hanopa MoA3eMHbIX BOA Hak BOLOYMOPHOW KPOBMeW, a Takke
XapaKTePUCTUKN BOAOHOCHBIX FOPU3OHTOB, NEXALLMX BbILLIE U HUKE NMPOMBbILLNEHHON
3anexv.

52. l'vaporeonoryyeckMmm MccrneaoBaHUsMU OOMKHbI GblTb U3yYeHbl
OCHOBHble BOAOHOCHbIE TOPU3OHTbI, KOTOPble MOrYyT Yy4acTBOBaTb B OGBOAHEHWM
MECTOPOX/AEHUs, BblsiBNeHbl Hanbonee 0BBOAHEHHbIE YYaCTKM M 30HbI U peLUeHbl
BOMPOCHI UCMOMb30BaHWS 1N cbpoca pyaHUYHbBIX BOA.

Mo kaxxgoMy BOAOHOCHOMY FOPWU3OHTY CriedyeT YCTaHOBWUTb €ro MOLLHOCTb,
FIMTONOIMYECKWIA COCTaB, TWUMbl KOMMEKTOPOB, YCNOBUSI MWUTaHUs, B3aUMOCBSA3b C
OPYrMMU  BOAOHOCHBIMU TOPU3OHTAMW W MOBEPXHOCTHBIMM BOAAMM, MOMNOXeHUe
YpOBHeW noA3eMHbIX BOA W ApYrMe napameTpbl, HeoGxoauMble [Ansi pacyerta
BO3MOXHbIX BOAONPUTOKOB B rOpHblE BbIPABOTKM 1M pa3paboTkyi BOAONOHU3UTENbHBIX
M ApeHaxHbIX MeponpusaTuii. Heobxoanmo Takxke:

M3y4nTb XUMWUYECKUA cocTaB W GakTepuomnorndyeckoe COCTOsiHUE BOA,
y4acTBYIOLMX B 0OBOAHEHUM MECTOPOXOEHUS, UX arpeCCUMBHOCTb MO OTHOLLEHUIO K
6GeToHy, MeTannam, nonMMepaM, COAEpPXaHWe B HUX MOMEe3HblX U BPeHbIX
npumeceit; no paspabaTbiBaeMbiM MECTOPOXAEHWUSIM - MPUBECTU XUMUYECKUIA
COCTaB PYyAHWYHBIX BOA U NMPOMCTOKOB;

OLIEHUTb BO3MOXHOCTb WCMONb30BaHUS APEHaXHbIX BOA, ANt BOOOCHAGXEHWS
WU U3BMNEYEHUS] U3 HUX LIEHHbIX KOMMOHEHTOB, a Takke BO3MOXHOE BIIMSHUE WX
ApeHaxa Ha AeiCTBYyIoLLMe B palioHe MeCTOPOXAEHNS NoA3eMHble BoAo3abopsl;

[aTb pekoMeHZauuu Mo npoBeAeHWo B nocrefyloleM HeobxoanMbIX
cneumanbHbIX U3bickaTenbCkux paboT, oLeHUTb BNMsiHME copoca pyAHUYHbIX BOA Ha
OKpYXXaloLLyto cpeay;

OLIEHUTb BO3MOXHbIE WCTOYHUMKN XO3SMCTBEHHO-NUTLEBOTO U TEXHUYECKOTO
BofOCHabxeHusi, obecneuvBatowme noTpebHOCTb OyaylWwmx npeanpusaTuiAi  no
nobblye 1 nepepaboTke MUHEPANBHOIO ChIPbS.

YTunusaums ApeHaxHbIX BOA NpeanonaraeT MnoAcyeT 3KCMiyaTaumoHHbIX
3anacoB. lNMoacyeT aKcnnyaTaLMOHHBIX 3anacoB APEHaXHbIX BOA NMPOU3BOAWTCS B
COOTBETCTBUM C «TpeboBaHMSAMU K U3YYEHHHOCTU U MOACHETY IKCMNyaTaLMOHHbIX



3anacoB MOA3EMHbIX BOA, y4acTBYOLMX B OGBOAHEHWN MECTOPOXAEHWUI TBepAbIX
nonesHbIX KckonaeMbix», yTBepxaeHHbIMM npukasom K3 CCCP ot 06 mioHs 1986 r.
Ne 20-opr. n «MeTognyeckumn pekoMeHZauMsIMU MO OLEHKEe 3KCMIyaTauMOHHbIX
3anacoB [ApPEHaXHbIX BOA MECTOPOXAEHWA TBepAblX MOMNe3HbIX WUCKOoMaembixy,
0A06peHHbIMU HayanbHUKOM OTAena reoakonornn u rugporeonorum MuHreo CCCP
24.01.1991r.

Mpn pasBegke MecTopoXAeHWW, paspaboTka KOTOpbIX —HamevaeTcs
reoTexHOMNOorM4eckuM MeTooM HeOBXOANMO YCTaHOBUTb:

UNBTPaLMOHHbIE, KOMNMEKTOPCKMe W BOAOYMOPHblE CBOMCTBA CrararoLmx
MeCTOpOX/AEeHNe Nopof W MPOAYKTVMBHBLIX MIAacToB, YCMOBUSI MUTaHUS U pasrpysku
BOJOHOCHbIX FOPV30OHTOB, HanMune B3aUMOAENCTBUS MEXAY HUMWU, XUMUYECKUA W
rasoBblii COCTaB NOA3EMHbIX BOZ, €70 M3MEHEHUs B NNaHe 1 paspese 1 Temnepartypy
noa3eMHbIX BOA;

rMaporeonornyeckne napameTpbl: BOAOMNPOHNLIAEMOCTb U Nbe30NPOBOAHOCTb,
a TaKKe UX M3MEHeHWe B MnaHe W paspese, Hamopbl NOA3EMHbIX BOA; KPyMHble
BOJONPOBOZSLLME CUCTEMBI MaKpOMyCTOT (KapCTOBble MONOCTU, 30Hbl ApobneHus n
ap.).

MpoMbILLINEHHbIE  3anexy MUHeparbHbIX coneil 6e3BogHbl U SBMSOTCA
xopowumM BogoynopoM. OfHako, Npu 3KcniyaTauuyM B MNOA3EMHbIX BblpaboTkax,
BO3MOXHbI MPOSIBNIEHUS1 MOCTCEAMMEHTALMOHHbIX M TEXHOTeHHbIX PaccoroB OT
rMoposaknafodHblix  pabor. B aTux cnyyasx Heobxoguma  opraHusauus
COOTBETCTBYHOLLMX HAOMIOAEHUIA 1 yaaneHusi paccoroB U3 BbIpaboToK.

Mo pe3ynbTatam rMapoOreonornyecknx WCCrefoBaHUiA [OMKHbI ObiTb AaHbl
pekoMeHOauMM Ons NpPOEKTUPOBaHWS  pyaHMKA Mo cnocobaMm  BCKPbITUS
reornorMyeckoro  Maccvea, BOZOOTBOAY, MO YTWNM3auuM [peHaxHbIX BOA,
VCTOYHMKAM BOAOCHAGKEHNS U MPUPOLOOXPAHHBIM MEpaM.

53. MpoBenexue VHXXEHEPHO-TE0NOrMYeCcKmX vccnenoBaHui Ha
MECTOPOXAEHUAX NPU pa3Bedke HeOGXOAUMO Anst UHPOPMaLMOHHOTO obecneyeHus
npoekta pa3paboTku (pacyeTa OCHOBHbIX MapamMeTpPoOB CUCTEMbI pa3paboTku U
OXpaHHbIX LENMKOB, TUMOBbLIX MAacnopToB GypOB3pbIBHBIX PaboT M KpenneHus
BbIpaboTOoK) 1 NOBbILLEHWS 6e30NacHOCTN BeAeHWs ropHbIX paboT.

VIHXeHepHO-TeonorMyeckme UCCrefoBaHus Ha MEeCTOpOXAeHUM Heobxoammo
NpoBOAUTL B COOTBETCTBMM C «MeToaMYECKMM PYKOBOACTBOM MO  U3YYEHMIO
VHXEHEPHO-TEONOMMYECKNX YCIOBUN PYAHbIX MECTOPOXOEHWA MNpu  pasBedkey,
pPaccMOTPEHHBIM U 0f06peHHbIM [lenapTaMeHTOM reoniorMm U UCNosb30BaHWs Heap
MwuHucTepcTBa NpupoaHbIx pecypcoB Poccuiickon ®epepauun (npotokon Ne7 ot 4
ceHTsOpa 2000 r) w MeToAMYecKMMM  pekoMeHpaumsmu:  «MHxeHepHo-
reornornyeckme, rMaporeonornyeckue W reodKONOrMYECKME WCCNEAOBaHUA  Mpu
pa3Bedke W aKcniyaTauuu pyOHbIX  MECTOPOXAEHWM», PACCMOTPEHHbIMA 1
0f00OpeHHbIMM  YMpaBrieHMeM pecypcoB  MOA3EMHbIX  BOA, [EO3KOMOTMU U
MOHWTOPWHIA  reoriormyeckort  cpedbl  MUHWCTEPCTBA  MPUPOAHBLIX — PecypcoB
Poccuiickont ®epepaumm (npotokon Ne5 ot 12 anpens 2002 r.).

Hanbonee petanbHO [OOMKHbI  ObiTb  M3yyeHbl  hU3nKO-MexaHuyeckne
CBOWCTBA COSen, a Takke NOpoA KPOBMM M NoYBbl pabounx NnacTos, ONpeaensoLwmnx
YCTOMYMBOCTb  MOA3EMHbIX BbIPAOOTOK OCOGEHHO B  30HAX TEKTOHUYECKMX
HapyLUEHWiA, pasBUTUS CTONSHOTO KapcTa, NPOSIBMEHWIA FAa30HOCHOCTU W TOPHbIX
yaapoB. HeobxoouMmo yCcTaHOBWTb W3MEHYMBOCTb  MOLUHOCTM WU CTPOEHUS
BOJ03ALUMTHON TOMNLWWM (ropM3oHTa) Hag paboyMmm nnactaMu conen, a Takke «Luns-
nbi» (Kenpoka) ConsHOKYMomnbHbIX CTPYKTYp. MMpy KpyTOM 3aneraHun nopog creayert
0co60 TWaTenbHO YCTAHOBUTL FMYOWHY MX 3aneraHusi Ha yvacTkax WX cpesaHust
NOBEPXHOCTHOTO COMSIHOMO 3epkana (B CONSIHOKYMOMbHbIX CTPYKTYypax).

54. l'voporeonoryyeckMe M rOpPHOTEXHWUYECKME YCroBusi oTpaboTku
MECTOPOXAEHWUI KanUHO-MarHMEBbIX U KanWiAHbIX CONEen, 3anerarlme B CROXHbIX
YCNOBUSIX, 3acfyxuBalT ocoboro BHUMaHus. WX HedousyyeHHOCTb npuBena kK
MHOMOYMCNEHHBIM aBapusiM Ha MecTopoxaeHusx CrtapobuHckoe (Pecnybnvike
Benopyccus), AptemoBckoe (Pecny6nuke YkpavHa) unu 3aTonfieHMem pyaHUKOB B
CWA (KeiH-Kpuk, wrt. HOTta), Ha bBanaxoHueBckom yyactke BepxHekamckoro
MecTopoxaeHus (1986 r.).

ABapuitHbIf cnyyai Ha Convkamckom yyacTtke (1995 r.) npusen k o6pyLueHMto
B ropHble BblpaboTku nopoa u3 B3T c obpasoBaHMeM KpyrnHOW BOPOHKM Haj
nposanom rny6uHon 4 M y NOBEPXHOCTW, U3BIIeYEHUE CUMbBUHUTOB NP 3TOM Ha
yyacTke cocTaBuno okomno 53 %, 4to Ha 5-7 % Bblle 06bIYHOTO.

B HacTosillee Bpemsi oTpaboTka nNNactoB CWMbBMHWTA W KapHannuta
OCYLLECTBISIETC CTPOrO B COOTBETCTBUM C reOMeXaHU4eckuMy pacdeTamu,
YUMTbIBAOLLVIMY BO3MOXHYIO HAarpy>KEHHOCTb MEXKaMepHbIX OXpPaHHbIX LIEIMKOB 1
[onycTUMBIN Npornb nnactoB kameHHow conv B3T, nepekpbiBatoLen NpoayKTUBHbIE
nnactel. pu 3TOM y4uTbIBAIOTCA CTeneHb MNMIOTHOCTU 3akMnafdkM  XBOCTamu
oboralleHnsl 1 KaMEHHOW COSIbI0 OYUCTHBLIX MPOCTPAHCTB U CIIOXHOCTb CTPOEHUSI
B3T.

Ha BepxHekaMCKOM MeCTOPOXAEHUM reoMexaHu4eckMe pacyeTbl Mo
oTpaboTke CBWUTbI MIACTOB BbIMOMHSAIOTCA B COOTBETCTBUM C yKa3aHUSIMK MO 3alumTe
PYAHWKOB OT 3aTonneHust M oxpaHe nogpabaTbiBaeMbix OOBEKTOB B YCMOBMSIX
BepxHekaMCKoro MecTopoXAeHWUs KanuiHbIX COfeid, Mo KOTOPOW MpesycMOTPeHb!
XKECTKNe orpaHVNYeHnst BeAeHNs TopHbIX paboT B aHOMarbHbIX 30Hax cTpoeHust B3T.
Ha mecTopoxaeHun BblaensieTcs 4-e rpynnbl aHoManbHbIX 30H B cTpoeHun B3T no
WX CIOXHOCTW, NMpWU 3TOM B 30Hax 1-0i rpynnbl BeAeHue ropHbix paboT He Ao-
nyckaetcsi, B 30Hax 2-OW rpynnbl MOXHO oTpabaTbiBaTb OAWH NNacT cosfei, ecTb
orpaHuyeHnss B 30Hax 3-ed u 4-om rpynn. [lpu nepecuyeTe 3anacoB no
Convkamckomy 1 Hoo-Conukamckomy ydactkam okono 30 % paHee
yTBepxaeHHbix B K3 6anaHcoBbix 3anacoB, 3anerallmx Ha nnowagsx
aHoMarnbHbIX 30H, NepeBeAeHbl B 3abanaHcoBble C «HaAexaon», YTo onpeaeneHHas
MX YacTb B MpoLecce 3KCNnyaTauuoHHOW pa3Bedkm MOXeT OblTb BO3BpalleHa B
rpynny 6anaHcoBbiX.

MHorne aHomarnbHble 30Hbl B CTpoeHun B3T umetoT TecHylo CBA3b C 30Hamu
3aMeLLEeHNs CUMbBUHWUTOB W KApHAamNNUTOB KAMEHHOW COrbio.

55. B ropHbIx paioHax M3y4aeTcst BOSMOXHOCTb BO3HMKHOBEHWS OMON3Hew,
cenen, nNaBuMH W [OpYrUX SBMEHWA, KOTOpble MOTYT OCMOXHUTb paspaboTky
MECTOPOXAEHUS.

B paitoHax c pa3BuTMEM MHOroneTHemeps3nbiX Mopog cregyeT onpeaenutb
NOMNOXEHNE UX BEPXHEN U HUXKHEN rpaHuL, pacnpocTpaHeHue no nnowaan, Hannyve
3anexen Moa3eMHOro Nbaa, TeMnepaTypHbI PexuM Nopofd, KOHTYpbl U FNyGuHy
pacnpocTpaHeHWs TanvKoB, W3MeHeHue (U3NYECKUX CBOWCTB NOpon  npu



OoTTaMBaHUM W NPOMEP3aHNM, OLEHWUTb U3MEHEHWS OKpyXatlollen cpedbl, KoTopble
MOTYT BO3HVKHYTb B pe3yrnbraTte pa3paboTkn MecTopoXaAeHUs.

56. [Ona  XxapakTepucTukn pas3BedyeMoro MeCTOpOXAeHWs  crnegyeT
Mcnonb3oBaTh [aHHble O CTerneHW OBBOAHEHHOCTUM WU MHXEHEePHO-reonormyecknx
YyCNoBusiX ropHbix paboT, a Takke O MpPUMEHSIeMbIX MEpPONPUSATUSIX MO
npefoTBpaLLeHNio  MOCTYNMEHWss  BOA4 B COMEHOCHble  OTMOXEHUs Mo
paspabaTtbiBaeMbiM MECTOPOXAEHUSIM, PaCroNOXEeHHbIM B TOM >Xe panoHe B
aHanormyHbIX rMAPo- N MHXEHEePHO-reoNormyecknx yCroBusix.

57. [Ona MecTOpOXAEeHWN, rae YycTaHOBMEeHa nNpUPOAHAasi ra3oHOCHOCTb
OTNOXeHWUI (MeTaH, cCepoBOAOpOA M Ap.) U rasoanHamuyeckne nposienenus (MAA) ¢
BbIGPOCOM NOpOA, U Comnen, AOIKHbI ObiTb M3yYeHbl 3aKOHOMEPHOCTU M3MEHEeHUs
codepXaHusi U cocTaBa rasoB Mo nnowaau v c rmybuHon. YcraHaBnvBaroTcs
VNCTOMHUKW ra3oBbleneHunii, CBsi3b ra3oHOCHOCTU C TPELLMHOBATOCTbIO Mopoa v NyTn
MUrpaLum rasos.

58. CniepyeT onpefenuTb BRMSIOLME Ha 300POBbe YernoBeka hakTopbl
(MHEBMOKOHMO300MaCHOCTb,  MOBbILLEHHAs  PaAMOaKTVBHOCTb, reoTepMuyeckue
ycrnoBust U Ap.), a Takke COCTaB MOpPOA W COMell, BCKPbIBAEMbIX TOPHbIMU
BblpaboTkamu.

59. Mo paioHam HOBbIX MECTOPOXAEHWII HeobxoauMo ykasaTb Mrowagn c
OTCYTCTBMEM 3anexei MOMe3HbIX WCKOMaeMblx [Ans pasMelleHus obObekToB
NPON3BOACTBEHHOTO U XUMULLHO-TPAXAAHCKOrO HasHa4YeHUs, XBOCTOXpaHWNuLLA 1
OoTBaNOB MNyCTbiX NOPOA, a TakKe MPUBECTU KPaTKYlD  XapakKTepuCTUKY
MECTOPOX/AEHUIN MECTHBIX CTPOUTENbHBIX MaTepuarnos.

60. Pa3paboTka MeCTOpOXAEHWUIN NCKOMaeMbIX MUHEparbHbIX conei 0BblMHO
NpoM3BOANTCA MOA3EMHbIMU TOPHbIMU BbIpaboTKaMM C  BCKPbITUEM  LLAXTHbIMU
cTBonamu. Haubonee pacnpocTpaHeHHOW cucTEMOW OTPaboTKM NPOAYKTUBHBIX
nnacToB SIBNSIETCA kamepHas (naHenbHo-6nokoBast). 3TO B 3HAYUTENbHOW CTENEHU
obycnoBneHo Gonbwymu  rMy6uHaMK  3aneraHnusl  MeCTOPOXAEHWN,  NErkon
PacTBOPUMOCTbIO COMeN B BOAE U MMIPOCKOMUYHOCTBIO COMSAHbIX MUHEPAOB.

B nocnegHve rogbl Bce Gorbluee YMCNO MECTOPOXAEHWIA BOBMEKAeTCs B
pa3paboTKy reoTexXHOMOrMYeckuM CrnocoboM - pacTBOpPeHMeM conen  4epes
CKBaXWHbl, MpobypeHHble C noBepxHocTW. B Poccuiickon ®epepauum OaHHbIM
cnocobom oTpabaTbiBalOTCA  MECTOpOXAeHUs noBapeHHon conu: bpartckoe,
3uMuHCKoe, - AnsA nuwesow otpacnu; Ap-buwkagckoe n Ceetnosipckoe - Ans
TexHnyeckmx conen. LaxTHbIM cnocobom akcnnyaTauuio BeayT Ha rmybuHax go 600
M (go 1400 B lepmaHumM), reOTEXHONOTMYECKUIA METOA «OCBOWUMY rMyBuHbl 4o 1600 M
(cvnbBMHUTOBBIE pyabl B CackavyeBaHCKOW NpoBuHUMK, KaHaaa) u onbiTHble paboTsl
No pPacTBOPEHWIO KanuiiHblX conen Ha rmybuHe 2400 m (MuuuraHckuidi COnNEHOCHbIN
6acceiiH, CLLUA).

B Poccun Hambonblumini ycnex no nog3eMHOMY PacTBOPEHWIO MarHuMeBbIX
conen (6uwodwnTta) AOCTUITHYT Ha OMbITHOM 3KCMyaTauMn Ha MECTOPOXAEHUSIX
[opoawLeHCKon rpynnbl C pelleHvemM 3aaad:

YCTaHOBMEHNSA CKOPOCTW PacTBOPEHUs Conent MPOAYKTUBHOTO FOPM3OHTa W
[OCTUXEHNSA MaKCUManbHOW KOHLIEHTPaLIMK coneit B NoAHMMaeMblx pacconax;

BO3MOXHbIX OOBLEMOB  MOMy4YeHWs COMEen U3  OAHOW  CKBaXMHbl 1
3KCMIyaTaLMOHHOrO y4acTKa;

YCTONYMBOCTY Kamep M BO3MOXHble OCeAaHUsi AHEBHOW NMOBEPXHOCTM (Cxema
TUNOBOW Kamepbl TMpW OMbITHOW 3KcniyaTauuM OGULLIOGUTOBLIX 3anexen -
npunoxenve Ne 3).

61. JkonormyeckMe nccnegoBaHUst MNMpU OLEHKE MeCTOPOXAEHWUM
MWHEpasnbHbIX ~ COMeil  BBIMOMHAITCA B 3HAYMTEnbHbIX  obbemax  Ans
npeaoTBpaLLEeHNsl HAaHeCeHNs YpOHa OKpyXatoLLelt cpefe 3KoNoroonacHbIM1 ropHo-
XMMUYecKMMM  npednpuatuamn. WX ocHoBHas  uenb  3akniovaeTca B
MHOPMALIMOHHOM  oBecneveHn npoekTa OCBOEHUS MEeCTOPOXAEHUS B 4actu
npUpOaOOXPaHHLIX Mep.

OKOMOrNYeckMM UCCNEAOoBaHUAMM [OIKHbI ObiTb: YCTaHOBMEHbl (POHOBbIE
napameTpbl COCTOSIHUS OKpyXatolleii cpedbl (YpoBeHb pagvaumun, KayecTBo
MOBEPXHOCTHLIX W MNOA3EMHbIX BOA4 W BO3dyXa, XapaKTepUCTUKa MOYBEHHOrO
MOKpPOBa, PACTUTENBLHOIO W KMBOTHOTO MMpa W T.A.); onpeaeneHbl npeanonaraemble
BUbl XMMWYECKOro U (PM3NYECKOro BO3OENCTBUS HameyaeMoro K CTPOUTENbCTBY
obbekTa Ha OKpYXaloLlylo MPUPOAHYI0 Cpeay (3anbineHne npunerawwmnx Teppu-
TOPWI, 3arpsi3HEHNE NOBEPXHOCTHLIX U NOA3EMHbIX BOZ, MOYB PYAHUYHBIMW BOAAMMU
1 npomcTokamm, Bo3ayxa Bblbpocamu B aTMocdepy U T.4.), 06beMbl U3bATUA ANA
HYXO NpOW3BOACTBA MPUPOAHLIX PEecypcoB (MECHbIX MaccuMBOB, BOAbl Ha
TEXHUYECKNe HYXIbl, 3eMenb ANnA pasMeLleHUst OCHOBHbIX W BCrOMOraTenbHbIX
NPOM3BOACTB, OTBAMOB BCKPbILLIHBLIX Y BMELLAIOLLMX FOPHbLIX NOPOA, HEKOHAMLIMOHHBIX
pyA W T.4.); OLeHEHbI XapaKTep, UHTEHCUMBHOCTb, CTENEHb U ONAcHOCTbL BO3AENCTBUS,
NPOAOIIKUTENBHOCTb M AMHAMMKa (PYHKLMOHMPOBAHUS WCTOYHWKOB 3arpsi3HeHust n
rpaHnLbl 30H UX BIUSIHUS.

[ins pelleHust BOMPOCOB, CBSA3aAHHbIX C peKynbTMBaUMEln 3emenb, crnegyet
onpefenuTb MOLLHOCTb MOYBEHHOTO MOKPOBa W MPOW3BECTU arpoxumMmnyeckuie
nccrneaoBaHns PbIXIblX OTIIOKEHWI, @ Takke BbISCHUTb CTeNeHb TOKCUYHOCTM Nopos,
BCKPbILLM U BO3MOXHOCTb 06pasoBaHWs Ha HUX pacTUTENbHOrO MOKpPoBa. [OMmKHbI
6blTb AaHbl pekomeHAauuMn no paspaboTke MeponpusTUn MO OXpaHe Heap,
npeaoTBPaLLEHMIO 3arpPA3HEHNS OKpYXatoLLel cpefbl U pekynsTUBaLumn 3eMenb.

Mpn NpoBeaeHUN aKkonornveckux nccrefoBaHuii cnegyeT pyKoBoACTBOBaTLCS
«BpeMeHHbIMM TpeBGOoBaHUAMU K TeoriormMyeckoMy M3yYeHWo M MpOrHO3VMPOBaHMIO
BO3[EVICTBMSI pa3Bedkn 1 paspaboTku MeCTOPOXAEHWI MOonesHbIX MCKonaeMblX Ha
oKpyxatoLLyto cpefy», yTeepxaeHHbiMu MNpencepatenem K3 CCCP 22 uioHa 1990
r. 1 «MeToaN4ECKMMM YyKa3aHUAMU K IKOMOTMYECKOMY OOOCHOBaHMIO MPOEKTOB
pa3BefoYHbIX KOHAULMIA Ha MUHEparnbHOe Cbipbey», YTBEPXAEHHBIMU 3aMmecTUTenem
MUHMCTPa OXpaHbl OKpyXalollel cpeapl M NPUPOAHbIX pecypcoB Poccuiickoi
depepauun 1995 r.

[ina  MecTopoxdeHU UMCKoMaeMmbix conew, oTpabaTbiBaeMbiX LUAXTHbIM
cnocobom c nepepaboTkoi conert No TPaaULMOHHBLIM TEXHOMOMMSIM, BedyliuM K
0o6pa3oBaHMio  3HaYMTENbHBIX O6bLEMOB COMSHbIX OTXOAOB, HeobxoaWmo AaTb
pekoMeHAauMmM Mo WX CKNagupoBaHWIO MMM YTUNM3auuW, NpeanoxeHbl Mepbl No
«3KpaHW3aLMM»  OTBaNOB  COMSHbIX ~ OTXOAOB M LUMAMOXPaHUNuLL, — Mnpu
HeobXOANMOCTM - MPEANOKEHUS MO 3aXOPOHEHMIO XMAKMX OTXOAO0B B MornoLaoLme
TOPU30OHTbI Ha 6OMbLUNX rMyBuHax.

Mpn HannuumM B M3yvyaeMOM pavioHe IKCTyaTUpyeMbiX MECTOPOXAEHUA C
aHanorMyYHbIMM  MHXEHEPHO-TeONOrMYECKUMN 1 TOPHOTEXHUYECKMMM  YCIIOBUAMMU,



crnefyeT  MCMoONb3oBaTb  AaHHble, MOMlyYeHHble nNpu  ux paspabotke, Ans
XapaKTepucTUku passegyemoro obbekTa.

Ha BepxHekamckom MeCTOPOXAEeHUU KanuiHo-marHneBblX  COnewn,
akcnnyatupyemom ¢ 1934 roga u gobbiatowmm Gonee 30 MIH.T CbipbIX conein B
rofl, opraHu3oBaHa cneumanbHas cnyxba no oxpaHe okpyxatolei cpedbl, BeayLuas
CUCTEMaTUYECKUA  MOHUTOPUHI  reonorMyeckol u  npupogHon cpedbl. OHa
OCYLLECTBMSIET KOHTPOMb 3a BbIOPOCOM 3arpsisHsIOLLMX BellecTB B aTtMmocdepy u
BOAHbIN BacceliH, reonoro-mMapkiiengepckve HabnoaeHs 3a CoBUXKEHUEM 3eMHOW
KOpbl Ha Yy4yacTkax LWaxTHbIX Tofiel, BbIAAET W KOHTPOMNUPYET BbINOMHEHUE
MeponpusATUA NO NUKBMAALMM ypOHA NPUPOAHON cpeae.

62. uagporeonorvyeckne, WHXEHEPHO-Teonornyeckne, reokpuonornyeckue,
rOpHOreonornyeckMe u Apyrme npuvpogHble YCroBUst JOMKHbl OblTb W3y4YeHbl C
netanbHOCTbo, obecnevnBalolLelrt NonyYyeHne MCXOoAHbIX AaHHbIX, HeobXxoanMbix
ONsi COCTaBneHus npoekTa paspaboTkn mectopoxaeHusi. Mpu 0cobo CnoXHbIX
rMaporeoniornvyecknx, UHXeHEpPHO-reornornyecknx n Apyrnx MNpUpPOAOHbIX YCNOBUSAX
pa3paboTtku, Tpebylowwmx NOCTaHOBKM cneumanbHbix paboT, ob6bembl, CPOKM W
nopsiiok  MpoBedeHWst  UCCMedoBaHU/A  COrMacoBbIBATCA C  NPOEKTHbIMU
opraHusaumsiMu.

63. [pyrve nonesHble uckonaemble, obpasyolie BO BMeLLaloWmX U
nepekpbIBaloLLMX NOpoAax CaMoCTOATEMbHblE 3anexu, AOMKHbl ObiTb U3y4YeHbl B
CTeneHu, NO3BOMSIOWEN ONPEenuTb WX MPOMbILNEHHYD LEHHOCTb M obnacTtb
BO3MOXHOIO  WCMONb30BaHWA B  COOTBETCTBMM € «PekomeHgauusiMm  no
KOMMMEKCHOMY  M3Y4YeHWUI0 MEeCTOPOXAEHUA W MOACYETY 3amnacoB MOMYTHbIX
nonesHbIX NCKOMaeMbIX U KOMMOHEHTOBY.

VI. NoacueT 3anacos

64. TlogcyeT u kBanudukaumsi NoO CTENEHU pa3BefaHHOCTM 3anacoB
MECTOPOXAEHUA  MUHEpanbHbIX COMeil  MNpou3BOAWTCA B COOTBETCTBUM C
TpeboBaHusaMM «Knaccudukauum 3anacos MECTOPOXAEHWI U MPOTHO3HbLIX PECYpPCcoB
TBEpAbIX MONEe3HbIX MCKoMmaemblx», yTBepxaeHHon npukasom MIMP Poccum ot 11
nekabps 2006 r. Ne 278.

65. Moagcyer 3anacoB criegyeT BbIMOMHATb B MOACYETHbIX Brnokax,
BbIAENEHHbIX MO  MPUHUWMY  OZHOPOAHOMO  FEONIOTMYECKOrO  CTPOEHUS U
XapakTepU3YHLLMXCS GNU3KON CTEMEHbI0 U3MEHYMBOCTU U BHYTPEHHErO CTPOEHWS!
NPOAYKTUBHbBIX Ter, BELLECTBEHHOrO COCTaBa M OCHOBHbIX MOKa3aTeneln KayecTsa,
TEXHOMOMMYECKUX W TFEOTEXHOMOMMYECKMX CBOWCTB COMEN, HaxXOASLWMUXCH B
OOMHAKOBbIX FOPHOTEXHUYECKMX YCMOBUSIX pa3paboTku U U3yYeHHbIX C OOVMHAKOBOW
CTeneHblo OeTanbHOCTU BO BCEX 4acTax. [lorkHa cobniogatbesi onpeaeneHHas
NPUYPOYEHHOCTb GNOKOB K €AWHbIM CTPYKTYPHbIM 3NeMeHTaM MEeCTOPOXOEeHUs!
(KpbIny, TEKTOHUYECKOMY BMOKY U T.A4.).

3anacbl MOACYATLIBAIOTCH pa3feribHO MO BblOAENEHHbIM  TEXHOMOMMYECKUM
TMNam UK copTaM CoOnell B YCTAHOBIIEHHbIX MPWU pa3Befke KOHTypax, ecnu
npegycmaTtpuBaeTcs UX cenekTuBHas otpaboTka n nepepabotka.

BBunay OTHOCMTENBHO PEAKOoN ceTn BbIPaboTOK NpU pa3Beake MEeCTOPOXAEHUA
MWHeparbHbIX CONen pekoMeHaaumn o pa3mepax NoAcHETHbIX GMOKOB ¢ 3anacamu
GNU3KUMU K FOA0BOW MPOV3BOANTENBHOCTU NPEANPUSITUSI HE MPUMEHSIIOTCS.

3anacbl kateropum A NoACYMTLIBAIOTCA HA yyYacTkax AeTanv3auun B KOHType
pa3BefoyHbIX BbIPAGOTOK Ha MECTOPOXAEeHUsIX 1-0 rpynnbl U MOryT ObiTb
noacYMTaHbl B KOHTYpe  FOPHO3KCNIyaTauMOHHbIX — paboT U CKBaXWH
9KCNnyaTaunMoHHON pa3Beakn Ha MeCTOPOXAEHUSX 2-01 rPynMbl.

Mo pocTaTouHOMY 4MCRy MepecevyeHuin HeoGxoauMo onpeaenuTb obune
3MeMeHTbl 3aneraHvsi paboymx NNacTtoB M KPYMHbIX NWH3, a Takke nokanbHble
VN3MEHEHUs1 YCNOBUIA WX 3aneraHusl, Bbl3BaHHbIE CKI1AAYaTOCTblO, Pa3pbiBHbIMW
HapyweHUAMN 1 ApYrMMW NpUYMHaMKU C AeTanbHOCTbIO, He AOMycKaloLwen Apyrnx
BapUaHTOB YBA3KW, KPOME MPUHSATBLIX; YCTAHOBUTbL pa3Mepbl M MPOCTPaHCTBEHHOE
NONOXEHNEe BHYTPUKOHTYPHBIX Y4YacTKOB (MPOCIIOEB, NMH3) HECOrNsiHbIX Mopog W
HEKOHAMLUMOHHBIX COreil, KapCTOBbIX MPOSIBNEHWA, MOMOXEHWE W aMNuTyAbl
KPYMHBIX paspbiBHbIX HAPYLLEHWIA; OKOHTYPUTb NPOMBILLIIEHHbIE (TEXHOMOrMYeckue)
TUNbI M COpPTa UCKOMAEMbIX COMe.

B 3anacax kateropuu A He BKNIOYAKOTCS Y4aCTKW CO CIOXHbIM cTpoeHnem B3T
1 30H 3aMeLLeHUst KAMEHHOIN COMbio KarnmeBblX M MarHWeBbIX CONen.

3anackl kateropun B Ha mMecTopoxaeHusix 1-i1 2-i rpynn noAcyuTbiBalOTCA B
KOHTypax pasBedoYHblX BbIpaboOTOK, FOPHO-3KCMMyaTauMOHHbIX paboT M CKBaXUH
QKCMIyaTaLMOHHON pa3BedKU, a Ha MeCTOpOXAEeHWsX 1-W rpynnbl - U B 30He
reonornyeckn 0BOCHOBAHHOW 3KCTpanonsuuun, LWMpUHa KOTOPOW He npeBblaeTt
NMONOBWHbI PACCTOSIHUS MeXAY BbipaboTkamu, NpUHATOro Ans kateropum B.

Heobxoanmo onpeaenuTb obLume anemeHTbl 3aneraHust pabounx nnactoB K
KPYMHBIX MUH3; NOKanbHble M3MEHEHUs1 YCNOBUIA 3aneraHust MoryT ObiTb BbISIBIIEHbI
HeMnomnMHOCTbIO, AOMYCKalTCH pasfuyHble BapuaHTbl WX YBS3KW, MWCKMoYaloLme
OfHaKO BO3MOXHOCTb CYLUECTBEHHbIX W3MEHEHWII NpPeAcTaBneHnin o6 ycrnoBmsx
3aneraHusi N1acToB UMW NH3 U CTPOEHUWN MECTOPOXAEHUS.

[lormkHbl ObITb YCTAHOBMNEHbI MONOXEHNe U aMNIUTYAbl KPYMHbBIX pa3pbiBHbIX
HapyweHuii. CTeneHb 3aKapCTOBaHHOCTW, a Takke OObeMbl BHYTPUKOHTYPHbIX
y4acTkoB (NPOCNoeB, NMH3) HECONsHbIX MOPOA W HEKOHAWLMOHHbBIX comnei moryT
6bITb onpeaeneHbl cTaTUCTUYecKkW. [MpoMbllnEeHHble (TEXHOMorn4yeckme) Tunbl n
copTa McKomnaeMmbIx COomnein criedyeT Nno BO3MOXHOCTW OKOHTYpWUBaTb; AOMycKkaetcs
cTaTUCTUYecKoe onpeaeneHne COOTHOLLEHUS NX 3anacos.

Ha MECTOPOXAEHNN (yyactke), HaMe4YeHHOM K paspabotke
reoTexHOMorM4yeckuM MeToAoM, 3anachl kateropunm B nopcunTbIBalOTCH B KOHTypax
pa3BefoYHbIX BbIPaboTOK N0 AaHHBLIM OMbITHON AOGBIYM UMK NO aHanoruM ¢ Apyrmu
MeCTOPOXAEHUAMMN (y4actkamm), paspabaTbiBaeMbiMn aTUM METOAOM,
noaTBepX/AeHHOW pesynsTatamu NabopaTopHbIX TEXHONOMMYECKUX UCCefoBaHuUiA No
pacTBOpEHUIo conen.

Banacsl kateropun C1 NoACHUTLIBAIOTCA HA MECTOPOXAEHMSX 1- 1 2-i rpynn B
KOHType pa3BefouYHbIX BbIPAOOTOK M B 30HE reonormyeckor 06OCHOBaHHOW
QKCTPaMonsAUMM 3a WX NpeaenamMm UM 3a KOHTYpOM 3anacoB 6ornee BbICOKMX
KaTeropuwii; LMpMHa 3TOW 30HbI He [AOMKHA MNpeBbllaTb MOMOBUHLI PACCTOSHUSA
mMexay BblpaboTkamu, NpuHATOro Ans 3anacos kateropumn C1. Ha MmectopoxaeHusx
3-i rpynnel 3anackl kateropuv C{ NOACYMTBIBAIOTCA B KOHTYpe pasBedouHbIX
BblpaboTok 6e3 akcTpanonaumn.

Heobxogumo onpenenuTb o6LWME YCMOBWUS 3arneraHnst Mofie3Hon TOnww,
YCTaHOBWUTb CPELHIO MOLLHOCTb pabounMx MnactoB M JMH3, Hanuuve unm



OTCYTCTBME BHYTPUKOHTYPHbBIX Y4aCTKOB HECONSHbIX MOPOA U HEKOHAULMOHHbIX
cone, obwyue  3aKOHOMEPHOCTU  MPOCTPAHCTBEHHOTO  PacnpOCTPaHeHWst
NPOMBILLUMEHHBIX (TEXHOMOrMYECKNX) TWUMOB W COPTOB WCKOMAeMblX Conew; Ha
MecTopoxaeHusx 1 - M 2-ii rpynn COOTHOLUEHWE WX 3anacoB MOXeT ObiTb
onpeaeneHo ¢ y4eToM AaHHbIx No 6onee pasBeaaHHbIM HYacTsIM MECTOPOXAEHNS.

3anacbkl kateropun C, npu pasBefke MeCTOPOXAEHWIA Conen Bcex TUMoB
CNOXHOCTW BbIOENSIOTCA MO €AUHWYHBIM pasBefoYHbIM BbipaboTkam C y4YeTom
OaHHbIX  FeonorMyecknx  MOCTPOEHWIA,  reoU3NYECKUX U FEOXUMUYECKUX
(rmpporeoxmmmyecknx) uccnenosaHuid. Mpu oTcyTcTBUM 3anacoB Goree BbICOKUX
KaTeropuin  OHM [OMKHbl YAOBNETBOPSATL TpeboBaHWMsSIM K 3anacam OLEHEHHbIX
MECTOPOXAEHUN.

66. LUnpuHa 30HbLI IKCTPAMONSLMKU B KaXKAOM KOHKPETHOM cryyae Ans
3anacoB kateropuu B, C1 n C, fomkHa 6bITb 060cHOBaHa hakTUieckuMmn AaHHbIMK.
He ponyckaeTcs aKcTpamonsiuMsi B HanpaBneHWM paspbiBHbIX  HapyLUeHW,
NOBbILLEHUSI 3aKapCTOBAHHOCTK, BbIKNWHWUBAHWSI U pacluenneHust NnactoB W NnH3,
VN3MEHeHUs1 MUHepasibHOTO COCTaBa Comnen, YXyALIEeHUs NX KavyecTBa, a Takke ropHo-
reonorn4eckmx ycrnosuin paspaboTku.

67. [lpu pasgeneHwn 3anacoB MO KaTeropusiM B KayecTBe AOMOMHUTENbHbBIX
KnaccMuKaLMOHHbIX — MokasaTtenieid  MOryT — WUCMonb3oBaTbCst  KO3PPULMEHTHI
Bapuauuy MOLLHOCTE U COAEPXaHW MOMe3HblX KOMMOHEHTOB B MPOAYKTUBHbIX
Tenax, kKoaULMEHTbI CONEHOCHOCTH (KanMeHOCHOCTU, COAOHOCHOCT) U Ap.

68. Ha paspabatbiBaeMblX MECTOPOXAEHMSIX BCKPbITblE, MOATOTOBIIEHHbIE U
roToBble K BbleMKe, a TaKkKe HaxoAslMecs B OXPaHHbIX Lieikax CKBaXWH, FOpHO-
KanutanbHbIX, FOPHOMOArOTOBUTENbHbLIX BbIPAbOOTOK 3anackl MOACHWTLIBAOTCS
oTAenbHO C noppasdeneHneM Mo KaTeropusim B COOTBETCTBMM CO CTeMeHbio U3
N3YYEHHOCTU.

69. 3anacbl coneii, 3aknoYeHHble B OXpPaHHbIX Lienkax KpynHbIX BOJOEMOB 1
BOJJOTOKOB, HacemneHHbIX NyHKTOB, 3anoBEAHUKOB, NaMATHUKOB NPUPOAbI, UCTOPUK 1
KynbTypbl, KanuTanbHbIX COOPYXXEHUA U  CenbCKOXO3SINCTBEHHbIX 0ObEKTOB,
OoTHOCATCHA K 6anaHcoBbIM MnK 3abanaHcoBbIM, MMM UCKIOYAOTCA U3 MoAcyeTa B
COOTBETCTBUM C KOHANLIMSIMU.

70. Ha paspabaTbiBaeMblX MECTOPOXAEHUAX AN OLEHKN HOBbIX Y4acTKOB U
nepeoLieHkn paHee YTBEPXKAEHHbIX 3anacoB [OMKHbI YYMTbIBaTbCH aKTUdeckue
AaHHble 0 MOPAONornM, yCroBUSIX 3aneraHnsa 1 Apyrix napameTpax NpoayKTUBHbBIX
Ten, nonyvyeHHble MO peaynbrataM 3KCnnyaTauMoHHOW pasBefkn U pas3paboTkn ¢
aHanM3oM BbISIBMEHHbIX U3MEHEHWIN B KOHTypax, nrowagasax npupocta unu ybbinu
3anacoB M NPEeACTaBMNEHMsIX O BHYTPEHHEM CTPOEHWW COMSiHbIX Ten U XapakTepe
N3MEHUYMBOCTN COMEHOCHOCTH.

B wmaTepmanax comnoctaBneHust MpUMBOASTCA  KOHTYpbl  yTBEPXAEHHbIX
rOC3OKCMEPTU30M, MOralleHHbIX (B TOM Yncre A0ObITbIX U OCTaBMEHHbIX B LieNMKax),
CNUCaHHbIX Kak He MOATBEPAMBLUMXCS U MpUpaLLEeHHbIX 3anacoB, NPeACcTaBnsoTCs
TabnuLbl ABUXEHWS 3anacoB (N0 KaTeropmsim 1 NpoAykTUBHLIM nnactam) u 6anaHc
CbIpbIX conem " NonesHbIX KOMIMOHEHTOB (K50, MgO, NacCl,
KC1, MgCl2, K2SO4, MgSO4, Na2S04, NapCO3 n 1.4.).

Ecnu paHHble pa3Bedkv B LENnom MoATBepxpalTcs paspaboTkord unm
MMetoLLMecs He3HauNTEeNbHbIE PACXOXAEHNS HE BNUSIOT HA TEXHWUKO-9KOHOMUYECKME
nokasaTtenu ropHoaobbIBatoLero npeanpuaTUs, [Anst COMOCTaBMEHWUs  AaHHbIX
pasBegkm u pa3pabotkm MoryT ObiTb MCMOMb30BaHbl pe3ynbraTbl  reosioro-
MapKLUeiaepcKkoro yyeTa.

Mo wmecTopoXaeHWo, Ha KOTOPOM, MO MHEHUIO Heapononb3oBaTens,
yTBepxaeHHble K3 (TK3) 3anacbl unu ka4ecTBo pyd He NOATBEPAUNUCH NpU
pa3paboTke unu HeobGXoAMMO BBEAEHME MOMPaBOYHbIX KOIMMULIMEHTOB B paHee
yTBEpXAeHHble MnapameTpbl UM 3anackl, 06si3aTenbHbIM SBMSETCA BbINONHEHWE
cneumanbHoOro nopacveTa 3anacoB MO AaHHbIM [0Pa3BedKNn U IKCMIyaTaunoHHOM
pasBefkn M oueHKa [OCTOBEPHOCTWU pe3ynbTaToB, MOSyYeHHbIX NpU npoBegeHun
aTUX pabor.

Mpn aHanu3e pesynbTaTtoB COMOCTaBMNEHUS HEOBXOOAMMO YCTaHOBUTb
BENMYUHbI U3MEHEHWIA Npy pa3paboTke unu fopasseake yTBepxaeHHbIx K3 (TK3)
noAcYeTHbIX MapameTpoB (Mnowagen noAcyeTa, MOLUHOCTENW pyAHbIX Ten,
cofepXXaHuin NomnesHbIX KOMNOHEHTOB, 06beMHbIX Macc 1 T.A4.), 3anacoB W KavecTsa
PYA, @ TakkKe BbISICHUTb NPUYMHbBI 3TUX U3MEHEHUIA.

71. 3abanaHcoBble 3anacbl NOACYHUTHIBAOTCA B TOM criydae, ecnu B TOO
KOHAMLMIA [OKasaHa BO3MOXHOCTb UX COXPaHHOCTW B Heapax Anst nocneayoLero
M3BMEYEHNss UM LienecoobpasHoCTb MOMYTHOrO W3BMEYEHWsl, CKMagupoBaHusA W
COXpaHeHus [Ans ucnonb3oBaHusi B Oyayuwiem. [Mpu nopcyete 3abanaHCoOBbIX
3anacoB NPOW3BOAMTCS WX NoApasfeneHne B 3aBUCKMOCTM OT MPUYUH OTHECEHUS K
3a6anaHcoBbIM  (3KOHOMUYECKUX, TEXHOMNOTUYECKUX, TUAPOreonornyeckux unmm
TOPHOTEXHUYECKUX).

72. Ha MecTopoXaeHUsX UCKOMaeMblX COMnein Npou3BOAMTCS OLEHKa OBLLMX
3anacoB B TEONIOTMYECKUX TPaHMLAX MECTOPOXOEHUS UM MPOrHO3HbIX PEecypcoB
kateropuu P1.

73. [pyrve nonesHble wuckonaemble, oOpa3syloliMe BO BMeLLaloWUX W
nepeKkpbIBaLWMX NOPOAax CaMOCTOSITENbHbIE 3anexu, OOMKHbI ObiTb KU3yYeHbl B
CTeneHu, MO3BOMSIOEN OMPEAENUTb UX MPOMBILLTIEHHYIO LEHHOCTb M obnacTtb
BO3MOXHOTO ~ WUCMOMb30BaHUs B  COOTBETCTBUM C  «PekomeHpauusimn  no
KOMMIIEKCHOMY  U3YYEHWUI0 MECTOPOXIAEHWA W TMOACYETY 3anacoB MOMYTHbIX
NoresHbIX UCKOMAeMbIX U KOMMOHEHTOBY.

74. Tlpn KOMMbIOTEPHOM MOACYETE 3anacoB [AOSMKHbl OblTb obecneveHa
BO3MOXHOCTb  MPOCMOTPA, TMPOBEPKM U  KOPPEKTUPOBKM UCXOAHbLIX  AaHHbIX
(koopauHaTbl  pa3BedoYHbIX  BbIPAOOTOK, [AaHHble UHKIMHOMETPUM, OTMETKU
KOHTaKTOB, pe3ynbTaTbl ONpoboBaHWs W Ap.), Pe3ynbTatoB  MPOMEXYTOUHbIX
pacyeToB M MOCTPOEHWIA (KaTamor COMNsiHbIX MNepeceyYeHuil, BblAErNeHHbIX B CO-
OTBETCTBMM C KOHAMLMSIMMW; TE€OrIorMYeckne paspesbl UMW MnaHbl C KOHTypamu
NPOMBILLMEHHON COMEHOCHOCTU M MOACYeTa 3anacoB, MPOEKUMWU COMsHbIX Ten Ha
rOPU3OHTamNbHYI0 U BEPTUKAIIbHYI MIIOCKOCTW, KaTtanory NOACHYETHbIX MapameTpoB
no Gnokam, paspe3am, ycTynam W T.n.). BbixogHasi OOKyMeHTaums M MaluMHHas
rpacmka JOMKHbI OTBEYaTh CyLUECTBYHOLWMM TpeBoBaHUAM K 3TUM AOKYMEHTaM Mo
cocTaBy, CTpyKType, hopme 1 ApyrMm nokasaTensim.

75. TMopacyet 3anacoB oOPMIIAETCH B COOTBETCTBUMM C «TpebGoBaHUsAMU K
coctaBy M npaBunam oQOpPMMEHNs NPEACTaBMSEMbIX Ha FOCYAAPCTBEHHYIO
3KCMEePTU3y MaTepuarioB No NOACYETY 3anacoB METaNNMMYECKUX Y HEMETanIMYeckux
NnoresHbIX UCKONaeMbIxX».



VII. CTteneHb U3y4eHHOCTU MECTOPOXAEHUM (YHaCTKOB MECTOPOXAEHUN)

Mo cTeneHn u3y4eHHOCTU MECTOPOXAEHWA (M WX Y4acTKOB) KanMNHO-
MarHueBbIX cornei MoryT ObiTb OTHECEHbI K rpymnne OLEHEHHbIX UM pasBeaaHHbIX B
cooTrBeTcTBMM C  TpeboBaHusamu pasgena 3 «Knaccudukaumm — 3anacos
MECTOPOX/AEHUA N MPOTHO3HbIX PEeCcypcoB TBEPAbIX MOMEe3HbIX WCKOMaeMbixy,
yTBepxaeHHow npukasom MIP Poccuum ot 11 nekabpst 2006 r. Ne 278.

CTeneHb W3YYEHHOCTM [ANsi  OLEHEHHbIX MeCTOPOXAeHU onpedensieT
LienecoobpasHoCTb  NPOAOIKEHUST  pa3BedodHbix paboT Ha obbekte, Ans
pasBefaHHbIX - MOArOTOBIIEHHOCTb  MECTOPOXAEHWS  ANS  NPOMbILUNEHHOrO
OCBOEHWS.

76. Ha oueHEeHHbIX MEeCTOPOXAEHUSIX MWHepanbHbIX comner AomkHa ObiTb
onpefeneHa Mx MNPOMbILLNIEHHAs LIEHHOCTb U  LienecoobpasHoCTb NpoBeAeHNs
pa3BefoyHOM CcTagun paboT, BbisiBNEHbl ob6wwme MacwTabbl MeCcTopoXAeHus,
BblfeNneHbl Haunbonee nepcrnekTUBHbIE y4acTku ans obocHoBaHusA
nocnefoBaTenbHOCTU pa3Beakn U nocneayoLen otTpaboTku.

MapameTpbl KOHAULMIA ANsi NOACHETa 3anacoB AOMKHbI ObiTb YCTAHOBMEHbI Ha
OCHOBE  TEXHUKO-3KOHOMMYECKOTO  ODOCHOBAHWSI ~ BPEMEHHbIX  KOHAULWM,
pa3pabaTbiBaeMbiXx Ha OCHOBE OTYETOB O pe3yrnbTaTax OLEHOYHbIX paGoT Anst HOBbIX
OTKPbITbIX MECTOPOXAEHWI, Kak B LENoM, Tak U MO OTAENbHbIM WX 4acTam, B
obbeme, [OCTAaTOMHOM ANs NpeABapUTENIbHOW reoNoro-3KOHOMUYECKOW OLIEHKU
MECTOPOXAEHUS.

3anacbl  OLEHOYHbIX  MECTOPOXAEHWA MO  CTEMEeHU  U3YYEHHOCTM
KBanMuumpytoTcs, rnasHbiM 06pasoM, no kateropum C2 u, yactnyHo, C1.

CoobpaxeHns o cnocobax M cuctemax paspaboTkm MeCTOpPOXAEHWS,
BO3MOXHbIX MacwTabax [o6bluM OBGOCHOBLIBAKOTCA YKPYMHEHHO Ha OCHOBe
NPOEKTOB-aHaNoroB; TEXHOMOMMYECKNE CXeMbl 0BOralLEHNsI C Y4ETOM KOMIMEKCHOTO
MCMONb30BaHNS Chlpbsi, BO3MOXHbIA BbIXOA, M Ka4yeCTBO TOBApHOW NpoayKuuu
onpefensioTcs Ha OCHOBE WCCredoBaHMii nabopaTopHbiX NpoG; KanuTarbHble
3aTpaTbl Ha CTPOUTENBLCTBO PyAHVKa, ce6eCTOMMOCTb TOBAPHOM MPOAYKUMWU U Apy-
e 3KOHOMUYECKUEe MoKa3aTeny onpeaensoTcs No yKpynHeHHbIM pacyeTam Ha 6ase
NPOEKTOB-aHaroroB.

Bonpockl  X035IMCTBEHHO-NUTLEBOTO  BOAOCHAGXKEHUS1  FOPHO-A06bIBAOLLMX
npeanpusTui npenBapuTernbHO XapakTepusytoTcs, OCHOBBbIBasiCb Ha
CYLLECTBYIOLLMX, pa3BedblBaEMbIX U BEPOSTHBIX UCTOMHMKaX BOAOCHaBXeHMSI.

PaccmaTpuBaeTcss M OLEHMBAETCS  BO3MOXHOE  BIUsIHUE  OTpPaboTkM
MECTOPOXAEHUI Ha OKpYXatoLLyto cpesy.

Ons petanbHOrO U3y4eHUst MOPMPONOrMU  PyOHbIX Ter, BELLECTBEHHOMO
cocTaBa pya v pa3paboTku TEXHONOrMYECKUX cxem oboralluenns n nepepaboTku pya
Ha OLEHEHHbIX MECTOPOXAEHMSX (y4acTkax) MOXET OCYLUECTBNATbCS OMbITHO-
npomblwneHHas paspabotka (OlP). OlP npoBoguMTca B pamkax npoekTa
pasBefoyHOM  cTagMm  paboT MO peleHuo  rocyAapCTBEHHOW  3KCNepTu3bl
MatepuanoB MoAcYeTa 3anacoB B TevyeHne He Gonee 3 netr Ha Haubonee
XapakTepHbIX, NPEACTABUTENbHBIX AN Gonbluei YacT MECTOPOXAEHUS y4acTKax,
BKINIOYaKOLWMX TUNWYHbIE ONS MecTopoxaeHus conmu. MacwTtabbl n cpokun OlNP
[OIKHbI BbITb cornacoBaHbl ¢ opraHamu PefepanbHoi Cryx0bl MO 3KONOrMYECKOMY,
TEXHOMOrMYeckoMy UK aToMHOMy Haasopy (PocTtexHapsop). HeobxogumocTtb
npoeefeHuss OMP pomkHa GblTb 0GOCHOBaHa B KaXdOM KOHKPETHOM Cryyae C
onpeaeneHveM ee Lenen 1 3agau.

MpoBegeHne OlP  aukTyetca 0OGbIMHO  HEOGXOAMMOCTbIO  BbISIBIEHUS
0COGEHHOCTEN reonorMyYeckoro CTPOEHUs COMsiHbIX Ten (MU3MEHYNBOCTL MopdOorMm
N BHYTPEHHETO CTPOEHWUS), TOPHO-TEONOTNYECKUX W  WHXEHEPHO-TeOoNormyecknx
yCnoBuiA 0TpaboTkn, TexHomormm AoGbluu conert M ux oboralieHusi (MpUpPoAHbIe
Pa3HOBUAHOCTU U TEXHOMOTMYECKME TUMbI CONEN U MX B3aUMOOTHOLLEHMs ). PelueHne
3TUX BOMPOCOB BO3MOXHO TOMNbKO MPU BCKPbITUW COMSIHLIX TEN Ha CyLLECTBEHHYIO
rmy6GyHY ¥ NPOTSHKEHHOCTb.

OMNP uenecoobpa3Ha npyv OCBOEHUM KPYMHbIX W  OYeHb  KPYMHbIX
MECTOPOXAEHWUIA, Ha KOTOPbIX, MPEXAe YeM MPUCTYNUTb K CTPOUTENBCTBY OCHOBHbIX
habpuk, pa3paboTaHHas ~ TexHormormyeckass — cxema  MCMbITbiBaETCA n
coBepLUeHCTByeTCst Ha HebonbLumx oboraTutenbHbiX habpurkax.

78. Ha pasBefaHHbIX MECTOPOXAEHUSX Ka4ecTBO M KONMMYECTBO 3anacoB, WX
TEXHOMOorn4yeckne  CBOWCTBA,  [MAPOreonornyeckne,  ropHoTeXHUYeckue  u
aKomnornyeckme ycnoBusi pas3paboTkn AOMKHbI GblTb M3yYeHbl MO CKBaXUHaM U
rOpHbIM  BbIpaboTkam C MOMHOTOW, [AOCTaTOYHOW [Ans pa3paboTkM  TEeXHWKO-
9KOHOMMYECKOr0 0BOCHOBAHWS peLLEHNs O MOpsiAKEe U YCNOBUSIX UX BOBMEYEHUS B
NPOMBILLNEHHOE OCBOEHWE, a Takke O MPOEKTUPOBAHUM CTPOUTENbCTBA WNK
PEKOHCTPYKUMM Ha nx 6a3e ropHoaoObIBatOLLErO NPOM3BOACTBA.

PasBegaHHble  MECTOPOXAEHUSt no  CTENeHW  U3YYeHHOCTU  JOMKHbI
YAOBNETBOPSTL CrieayloLwmnmM TpeboBaHusM:

obecneyeHa BO3MOXHOCTb KBanudukauuu 3anacoB MO  KaTeropusiM,
COOTBETCTBYIOLLIMM Ipyrnne CIOXHOCTW reonornyeckoro CTPOEHNs MECTOPOXAEHNS;

BELLECTBEHHbI COCTaB M TEXHOMOTMYECKNEe CBOMNCTBA MPOMbILLINEHHbIX TUMOB
W COPTOB MOME3HOT0 MCKOMaemoro M3yyeHbl C AeTanbHOCTbio, obecneuvBatoLleit
nony4eHne UCXOoAHbIX AaHHbIX, AOCTATOYHbIX ANS NPOEKTUPOBAHWUSA paLoHanbHON
TEXHOMOrMM WX nepepaboTkM C KOMMIEKCHbIM W3BMEYEHNEM BCEX MOMe3HbIX
KOMMOHEHTOB, MMEIOLLMX MPOMbILLIIEHHOE 3HaYeHue, U onpefeneHnst HanpaeneHns
MCMONb30BaHNA OTXOAOB MPOWM3BOACTBA MMM ONTMMANbHOTO BapuaHtTa WX
CKNaanpoBaHNUs UMK 3aXOPOHEHNS;

3anacbl ApPYrMx COBMECTHO 3areraloLmx MonesHbiX Mckonaemblx (BkMoyas
nopoApbl BCKPbILWM W NOA3EMHble BOAbl) C COAEPXAaLUMMUCS B HUX KOMMOHEHTaMM,
OTHeCeHHble Ha OCHOBaHWM KOHAWLMIA K 6anaHcoBbIM, M3yYeHbl U OLEeHEeHbl B
CTeneHu, [OCTaTOMHOW [AnA  OnpeaerieHns WX KonuMyecTBa W BO3MOXHbIX
HanpaBfieHUin NCMoNb30BaHNS;

rMaporeonornyeckne, NHXeHepHo-reonornyeckme, reokpuonornieckme, ropHo-
reonoryyeckme, 3KOMorMyeckne u Apyrve npupodHble  YCNoBUS  U3YYeHbl C
[eTanbHOCTbO, obecrnevnBaioLen MonyYyeHne MCXOAHbIX AAHHbIX, HeoBXOAUMbIX
ONA CcOoCTaBneHWss npoekTa paspaboTkn MecTopoxaeHus ¢ yvyeTom TpeboBaHui
NpUPOAOOXPAHHOrO 3aKoHoaaTeNbCcTBa U 6e3onacHOCTH ropHbIX pabor;

[OCTOBEPHOCTb AaHHbIX O reornorM4eckoM CTPOEHUM, YCIIOBUSIX 3aneraHusi u
MOPONOrMM CONsIHbIX TEM, KayecTBE W KONMMYECTBE 3anacoB MOATBEPXKAEHA Ha
npeacTaBuTENbHBIX AN BCEro MEeCTOPOXAEHUS yyacTkax AeTanusauuu, pasvep u



NOMNOXEHNe KOTOPbIX ONpeaensitoTCss HEAPOMNOSb30BaTeNleM B KaXOOM KOHKPETHOM
cny4ae B 3aBUCHMOCTU OT UX reonorm4yecknx oCobeHHoCTel;

paccMOTPEHO BO3MOXHOE BMUsiHMe pa3paboTkM  MeCTOpOXAeHWs  Ha
OKpY>KaloLLyto cpeay W AaHbl peKoMeHAauuu no NpefoTBPALLUEHUIO UMM CHKEHUIO
NPOrHO3MPYEMOro YPOBHSI OTpULIATENbHBLIX 3KOMOrMYECKUX NOCIEeACTBUIA;

nogcyeTHble MnapameTpbl KOHAULMWIA YCTAaHOBMEHbl HAa OCHOBAHUWM TEXHUKO-
9KOHOMMWYECKUX  pacyeToB, no3BonswWmUX  onpefenutb  MaclTabbl 7
NPOMBILLUMEHHYI0  3HAYMMOCTb  MECTOPOXAEHWS C  HeobGXoAMMOW  CTeneHbio
[OCTOBEPHOCTH.

PaunoHanbHoe COOTHOLLEHME 3amacoB pasfnuYHbIX KaTeropuii onpegensiercs
Hegpononb3oBaTeneM C Y4eToM [OMYCTUMOrO NpeanpuHUMaTENbCKOro  pucka.
B03MOXHOCTb NMOMHOMO MMM YaCTUYHOIO UCMONb30BaHWA 3anacoB kateropuu C1 npu
NpoOeKTMPOBaHUM OTPaboTKM MECTOPOXAEHUIA B KaXOOM KOHKPETHOM  criyvae
onpefensieTcss  rocyqapCTBEHHOW  reonorMyeckon  3KCNepTu3oi  Martepuanos
nogcyeTa 3anacoB. Pelwatowmmn chaktopammn npu 3ToM ABNsiOTCS 0coBEeHHOCTU
reonorn4eckoro CTPOEHWs! COMsIHbIX TEM, UX MOLLHOCTb U XapakTep pacnpeeneHust
B HUX COMSIHbIX MWHEpanoB, OLEHKa BO3MOXHbIX OLWMOOK pa3Begku (MeToaoB,
TEXHUYECKMX CpefcTB, onpobOBaHMS U aHanmUTUKKM), a Takke ONbIT pa3BeaKkn U
pa3paboTku MECTOPOXAEHUI aHANOrMYHOro TUNa.

PasBefaHHble  MECTOPOXAEHWSI  OTHOCATCS K MOATOTOBMEHHbIM  AnNA
NPOMBILLMEHHOTO OCBOEHWSI MPU BbLINOMHEHUN HACTOSILLMX PEKOMEHAALMn 1 nocne
yTBEPXAEHUs 3anacoB (GanaHcoBbIX 1 3a6anaHcoBbIX) B YCTAHOBMNEHHOM NOPSsIAKe.

VIII. MepecueT 1 nepeyTBepxAeHUe 3anacos

MepecyeT © nepeyTBEpXOEHUE 3amnacoB B YCTAaHOBNEHHOM Mopsiake
Npou3BOANUTCA MO WHWLMATVMBE HEOPOMONIb3OBaTeNs, a TaKKe KOHTPOSbHbIX W
HaA30pHbIX OPraHoB B CryyasiX CyLECTBEHHOTO W3MEHEHWs NpeACTaBreHun o
KayecTBe U KOMNM4YecTBe 3anacoB MECTOPOXAEHWUS U E€ro reorioro-3kOHOMUYECKOW
OLeHKe B pesyrnbTaTe AOMNONHUTENbHBIX re0Noropas3BenoyHbIX U A0ObIYHbIX paboT.

Mo wHWuMaTVBe Heapomnonb3oBaTens NepecyeT U NepeyTBEPXKAEHNE 3anacoB
NPOM3BOANTCSA MPU HACTYMIIEHUN CIyYaeB, CYLUECTBEHHO YXYALUAKOLLIMX 3KOHOMMKY
npeanpusTus:

3HaYMTENbHLIM HEMOATBEPXKAEHNEM pasBedaHHbIX U YTBEPXKAEHHbIX paHee
3anacoB U (Mnn) ka4yecTBa MoNe3HOro UCKOMaeMoro;

o6beKkTMBHOM, cyliecTBeHHOM (Gonee 20 %) n cTabunbHOM NageHUM LeHbl
NpoAyKUMM NPU COXPaHEHWUMN YPOBHSI CE6ECTOMMOCTY NPON3BOACTBA;

N3MeHeHUN TpeBoBaHMWii NPOMBILLMEHHOCTU K KAYECTBY MUHEPASIBHOTO ChIpbs;
korga obliee KoOnMMYecTBO GanaHCOBbIX 3aMacoB, CMMCAHHbIX M HaMeYaeMblX K
CMUCaHUIO KaK HemoaTBepAMBLUMXCA (B Mpouecce [OMOSHUTENbHOW pasBeakw,
9KCNnyaTauuoHHOW pasBedkM W paspaboTkm MecTopoXAeHusl), a Tawkke He
noanexatwux oTpaboTke MO TEXHUKO-3KOHOMUYECKUM MpUYMHaM, NpeBbIlLaeT
HOPMaTMBbl, YCTAHOBIEHHbIE [ECTBYIOLUMM MONOXEHUEM O MOpsiAke CrvcaHus
3anacoB MornesHbIX UckonaemMblx ¢ 6anaHca ropHodobbIBaOWMX NpeanpuaTui (T.e.
6onee 20 %).

Mo WHMUMATMBE KOHTPOSbHBIX W  HaA30PHbIX OpraHoB MepecyeT U
nepeyTBepXAeHMe  3anacoB  NPOW3BOAMUTCA MNPV HACTYNMEHWU  Cryvaes,
yLIeMASIOWMX NpaBa HeapoBsragenbla (rocyaapctsa) B YacTu HEOBOCHOBaHHOIO
YMeHbLLUeHUs Hanoroobnaraemon 6a3bi:

yBenuyeHun GanaHcoBbIX 3anacoB, N0 CPABHEHWUIO C paHee YTBEePXAEHHbIMY,
6onee yeMm Ha

50 %;

CYLLUECTBEHHOM U CTabUIIbHOM YBENMYEHUM MUPOBbLIX LieH Ha NpOAYKLMIO
npeanpusTus (bonee 50 % OT 3anoXeHHbIX B 060CHOBaHWS KOHAWLWI);

pa3paboTke W BHEOPEHWUM HOBBLIX TEXHOMOMWiA, CYLLECTBEHHO YMyudLLaoLwmx
9KOHOMMKY MPOV3BOACTBA;

BbISIBIEHVE B COMSIX WMV BMELLAKOLMX NOPOAAX LEHHbIX KOMMOHEHTOB MIM
BpedHbIX MpUMeceil, paHee He YYTEeHHbIX MpW OLEHKE MEeCTOPOXAEHUS W
NPOEKTUPOBaHUN NPEANPUSTUS.

OKkoHOMMYeckMe npobnembl  NPEAnpUSTUS,  Bbl3BaHHbIE  BPEMEHHbIMU
npuyMHamn  (reorniormyeckne,  TeXHOMorMyeckue, rugporeonorudeckue  u
FOPHOTEXHUYECKNE OCIIOXHEHUS, BPEMEHHOE NafeHWe MUPOBBLIX LieH NpoayKuum),
peLLalTca C NOMOLLBbI0 MexaHW3Ma 3KCMIyaTauMOHHbIX KOHAMUMIA U He TpebytoT
nepecyeTa v nepeyTBEPXKAEHNS 3anacoB..

Mpunoxexne 1 K MeTtoguyeckum
pekoMeHAaumsIm no NpUMEHeHUo
Knaccudukaumm 3anacoB MeCcTopoXAeHUN 1
NPOrHO3HbIX PECYPCOB TBEPAbIX MOMNE3HbIX
nckonaemblx (conew)

MpuHuMnNManbHas cxema nepepaGOTKM CUNbBUHUTA ranypreHn4eckum mMeToaom



Mpunoxexne 2 K MeTtoguyeckum
pekoMeHAaumsIm no NpUMEHEHUo
Knaccudukaumm 3anacoB MeCTopOXAeHUN 1
NPOrHO3HbIX PECYPCOB TBEPAbIX MOMNE3HbIX
nckonaemblx (conew)

MpuHUMNManbHas cxema nosly4eHWs XIIOPUCTOTO Kanusi onoTaLyoHHbIM CoCoGoM.

(=N

MNpunoxeHne 3 K MeTtoguyeckum
pekoMeHAaLmsm no nNpUMeHeHno
Knaccudukauum 3anacoB MeCTOPOXAEHWUN U
NPOrHO3HBIX PECYPCOB TBEPABIX MOMNE3HbIX
ncKonaembix (conen)

Cxema TMNOBOW kamepbl ONbITHON A06bIUM GULLODUTa METOAOM PacTBOPEHUS.



Mpunoxexne 4 K MeTtoguyeckum
pekoMeHAaumsim no NpUMEHEHUIo
Knaccudukaumm 3anacoB MeCcTopoXaeHUN 1
NPOrHO3HbIX PECYPCOB TBEPAbIX MOMNE3HbIX
nckonaemblx (conew)

MepeyeHb
CTaHAAPTOB W TEXHUYECKUX YCIOBUI
Ha NpoAYyKTbl, MoNy4yaeMble U3 UCKONaeMbiX cornein
(no coctosiHuio Ha 1 siuBapsA 2004 r.)

1. TOCT P 51575-2000 Conb noeapeHHas nuiesas

2. TOCT P 51574-2000 Conb noBapeHHas nuLiesas (MMOAMPOBaHHas)
3. TY 9192-049-00209527-98 Conb noBapeHHas Ans XWBOTHOBOACTBA

4. TY 211-018-05778557-2004 KoHueHTpaT MuHepanbHbI «fanuT» mMapok
A B, B, T

5. TY 2152-076-05778557-97 Conb Kamckas noBapeHHas

6. TY6-12-9 Hatpun, xnopucTbii pacteop

7. TY 2152-067-00209527-98 HaTpuit XNOPUCTbIA TEXHNYECKUIA

8. TOCT 2156-76 Hatpwuin gByyrnekucnbiii

9. TOCT 5100-85 Copa KanbUMHWpOBaHHasa TexHuveckas. TY
10. TOCT 6318-77 HaTtpuit cepHOKUCTbIN TEXHUYeCKuid. TY

11. TOCT 21458-75 Cynbdat HaTpus KpUCTaNIM3aLMoHHbIR. TY
12. TY 6-13-10-77 HaTpuin XNopuCTbIN TEXHUYECKUI OYULLEHHbIN
13. TOCT 2263-69 HaTtpwuin eakuit TeXHUYecKuia

14. TOCT 450-77 Xnopua kanbums TEXHUYECKUn

15. TY 2111-004-05778557-2000 CUNbBUHUT MOMNOTbIN

16. FTOCT 4568-95 Kanwui xnopucrbiii

17. TY 6-13-12-79 Kanuii cepHOKMCNbINA ANS CENbCKOro X03ancTea
18. TY 113-13-13-82 Conb kanuinHasi cmeluaHHas 40 %

19. CTOCIM3KC 001-98 Kanwui xnopucteiii mapkm H

20. CTOCIM3KC 001-98 Kanwuii xnopuctein mapkm O, C, I

21.TY 2111-017-05778557-2003 KoHueHTpaT MuHepanbHbli « CUNbBUHY

22. TY 1714-069-05778557-93 KapHannut oboralleHHbIn
23.TY 2111-013-05778557-2002 Pyna kapHannutoBas

24.TY 6-13-20-79 MarHui XnopucTbIn TEXHUYECKUIA, PacTBOP

25. TY 2184-082-05778557-98 KoHueHTpaT KanninHO-MarH1eBbIn

26. TY 113-13-22-84 XNopucTbIn Kanuin KpyrnHO3epHUCTLIN ANs
CenbCKoro Xxo3smcrea

27.TY 113-13-17-83 Cynbdat kanus gns yaobpeHui

28.TY 6-13-12-79 TexHuyeckune TpeboBaHNSA Ha cynbdar kanus

29. TY 6-13-11-79 TexHunyeckme TpeboBaHNA Ha KanUMarHesuo

30. TY 113-13-8-83 KanHuT npupoaHsbii

* Mo palioHy MecTOpOXAEHUs MPeACTaBNsoTCA reorioryeckas kapta U kapTa MnonesHbix
uckonaemblx MacwTaba 1:25 000-1:50 000 c paspesamu, KOTOpble AOSKHBI OTpaxaTb
reoriornyeckoe CTPOeHWe paiioHa, a Takke NoLajeil, NepcrnekTUBHBIX Ha BbISIBMIEHWE HOBbIX
MeCTOpoXAeHuin. PesynbTaThl NMPOBEAEHHbIX B paiioHe reodU3NYEckuX UCCrefoBaHuin criedyeT
y4ecTb Ha reornornyeckmx kapTax 1 paspesax K HUM 1 OTPasnTb Ha CBOAHBIX MnaHax UHTepnpeTaLmumn
reohmanyecknx aHomanuin B Maclutabe npeactaBnsieMbix KapT.

* 3pecb U panee B TeKCTe MPUHATHI Creadylolne COKPaLLeHWs Has3BaHWA opraHusauun,
OCYLLECTBMSIBIUMX ~ FOCYAAPCTBEHHYI — 9KCMEPTW3y 3anacoB [0 BbIXOAa@  MNOCTAHOBMNEHWS
MpasutensctBa Poccuiickoit ®enepauum ot 11 espansi 2005 roga Ne 69: K3 - locyaapcTBeHHas
KOMMCCUS MO 3anacam nosesHblx uckonaembix, TK3 - TepputopranbHble KOMUCCUM MO 3anacam no-
Ne3HbIX UCKONaeMbiIX.



YTouHeHve i opr: i, BbINon rocyaapcTBeHHyto aKcnepTu3y, GydeT caenaHo nocne
3aBepLIeHns OpraHn3aynoHHbIX MepOanﬂTMﬁ BO UCNONHEHNE BblleyKa3aHHOro NOCTaHOBNEHUA.

** BO3MOXHOCTb MCMOMb30BaHNS pesynbTaToB reouanyeckoro onpoboBaHua ans noacyera
3anacoB, a Takke BO3MOXHOCTb BHEAPEHWS B MPaKTUKy Onpo60BaHMA HOBLIX rEOU3NYECKUX
MEeTOAOB UM METOAWK paccMaTpuBaeTcs JKCMepTHo-TexHuveckum coetoM (3TC) K3 nocne wx
ofno6penust HCAM unu ApyrumMu KOMNETEHTHbIMU COBETamMm

* ®epepanbHbIii HAY4YHO-METOAWNYECKUI LIeHTP nabopaTopHbIX UCCNeA0BaHWIA U
cepTuduKaumm MuHepansHoro coipbst «BUMC» MIMP Poccumn (PHML, BUMC)




